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A NATIONAL STANDARD MINIMUM COURSE IN 
CHEMISTRY. 


By B. S. Hopkins, 
University of Illinois, Urbana, Ill. 

Eighty years ago laboratory instruction in science was quite 
unknown in the American educational system. Sciences were 
taught in the colleges but almost exclusively as descriptive mat- 
ter. What little experimental work was undertaken wag done by 
the professor to illustrate certain principles, but the stude nts 
were never permitted to experiment for themselves. Some of the 
earliest student laboratories were financed by the professors 
from their own private incomes but gradually the more progres- 
sive colleges came to recognize the value of laboratory instruc- 
tion. These attempts were at first considered as radical de- 
partures from accepted educational practice but as the success of 
this method of instruction became more evident, student lab- 
oratories began to appear with increasing frequency. After this 
method of instruction had become definitely established in the 
colleges, the better high schools began to try the new plan. It 
was quickly discovered that the younger pupils were partic- 
ularly well adapted to the process of “learning by doing” and 
high school laboratories multiplied rapidly. This tendency in- 
creased with the growing recognition of the educational value 
of science and at the present time no instruction in chemistry or 
physics receives recognition unless it is accompanied by student 
laboratory work. Whenever a new high school is planned in these 
days as much attention is directed to the arrangement and equip- 
ment of the laboratories as to any other feature of the building. 

That this radical'change in the methods of science teaching 
has come quickly is emphasized by the fact that President Eliot 
states! that he was the first student at Harvard College who was 
permitted to work in the laboratory. President Remsen was one 
of the first to provide his students with facilities for doing lab- 
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oratory experimentation. That these two men are still living and 
active in American educational and scientific work emphasizes 
strongly the newness of the process of teaching by the laboratory 
method. j 

It is not at all surprising that the teaching of chemistry, 
which has so recently been added to the curriculum, should find 
some difficulties in making for itself a suitable place in the educa- 
tional system There has been no correlation between chemistry 
in the secondary schools and in the colleges, and as a result 
complaints have been numerous. The high school teachers have 
complained that no two colleges have the same entrance re- 
quirements in chemistry and that many colleges fail to recognize 
high school chemistry at all. College teachers have been prone 
to complain that no two high schools give the same course in 
chemistry and that the subject as taught does not give a satis- 
factory preparation for college chemistry. The students them- 
selves complain that the course in college is a repetition of the 
one they have had in the secondary school or that it presupposes 
a knowledge of things they have never studied. 

These complaints have in many cases been justified. They 
are doubtless inevitable because of the rapid growth of chemistry 
in schools both of secondary and collegiate rank. But chemists 
are not so interested in determining the causes of this situation 
as they are in finding a remedy. Consequently, it is not surpris- 
ing that the American Chemical Society should appoint a com- 
mittee to consider the whole question of the correlation of high 
school and college chemistry. The committee which was selected 
consists of a chairman, three high school teachers, three college 
teachers and three men representing the chemical industries 
Each of these three groups is made up of one representative from 
the east, one from the central section and one from the west. In 
this way an attempt was made to have all interests actively rep- 
resented on the committee. 

The first official meeting of the committee was held in New 
Haven, Connecticut, in April, 1923. The committee decided 
to begin its labors with an attempt to standardize to some extent 
the chemistry courses in the high schools of the country. This 
seems to be the logical place to attack the problem of correlation 
since the students are at this place just beginning the study of the 
subject. It is easily seen also that if the high schools present a 
standard course in chemistry, then it ought not to be difficult to 
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persuade the college examiners to base their entrance examina- 
tions upon such a.course. When this step is accomplished then 
colleges would quite naturally adjust their courses to harmonize 
with the preparation offered by their entering classes. 

In outlining its method of procedure the committee has 
enumerated the following principles as defining the objectives 
which should be achieved in the attempt to solve the problem 
of properly correlated courses in chemistry: 

| To encourage the teaching of chemistry in the high 
school 


2) To have such a course given in high school that it would 


answer for students who go to college as well as for students who 


do not go to college. 
3) To outline a minimum high school chemistry course, 
taking into account beth content and method. 

+) To have colleges recognize high school chemistry, at 
least to the degree of having a different course for those students 
who have had the said outlined high school course. 

After the endorsement of these principles by the section of 
Chemical Education at the New Haven meeting, the committee 
proceeded to develop the plan by listing a series of topics which 
would represent the minimum course acceptable for college en- 
trance. As this work progressed certain principles were adopted 
by the committee to govern its work. These have been stated as 
the following objectives: 

(1) To prepare an outline for high school chemistry which 
is satisfactory for students who wish to get a general knowledge 
of chemistry as well as those who are going to college. 

(2) To list only the minimum essential topics which are 
common to all localities so that the high school teacher will have 
time in developing the course to supplement these minimum 
topics with material which he considers especially suitable for 
his locality or for the future work of his students. 

(3) To prepare an outline which would cover the essentials 
of any state requirements. 

(4) To prepare an outline which would be in tune with 
the syllabus of the college entrance examination board. 

It has been the committee’s purpose to present as brief 
a report as possible, leaving such questions as method, sequence 
and textbook to the discretion of the individual teacher. But 
in order to assist the teacher in carrying out his plan the follow- 
ing vrinciples have been formulated as constituting the objec- 
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236 SCHOOL SCIENCE AND MATHEMATICS 
tives which the teacher should have in mind in presenting 
the subject matter to his students: 

(1) Toshow the service of chemistry to the home, to health 
to medicine, to agriculture, to industry, ete. In a word, to show 
the service of chemistry to the nation. 

(2) To develop this service chemistry around these mini 
mum standard topics and in doing so to see that these minimum 
requirements are so well taught that they may be built upon as 
a foundation in college. 

(3) To use his own order of developing the listed topics 

(4) To train the student in keen observation and exact 
reasoning. 

(5) To develop a careful correlation between recitation 
and experiment. 

(6) To encourage students to keep notebooks which shall 
be an accurate record of laboratory experience, expressed in con- 
cise, clear English. 

(7) To encourage chemistry being placed in the fourth 
year of high school, after the students have had a year of general 
science, and a year of biological science or physics or preferably 
both. 

(8) To build upon the earlier science courses and knit them 
together in the best possible manner. 

(9) To encourage students to use reference books in addi- 
tion to their text book. 

(10) To help pupils to find themselves, i. e., to discover 
whether they have an aptitude for further study in chemistry 
or applied science, and if so to encourage such students to 
continue their study of science in university or technical school 

(11) To stress throughout the course the general principles 
involved in the specific cases studied. 

The complete list of topics recommended by the committee 
is published in School Science and Mathematics for November, 
1923, as well as in the Journal of Industrial and Engineering 
Chemistry for the same month. It is to be noted that the com- 
mittee is proposing a minimum outline which should contain the 
essentials for a well ordered high school course in chemistry. 
It is highly desirable also that the course as outlined should be 
sufficiently brief so that each teacher may be permitted to in- 
clude in addition such subjects as are desirable in his particular 
locality or valuable to his students. To assist the teacher in 
supplementing the outline course the committee has appended a 
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supplementary list which should be sufficiently comprehensive to 
meet any need which may arise in the secondary schools. 

In such a pioneer undertaking as this, it is to be expected 
that differences of opinion would arise within the committee 
itself. That such has been the case is shown by the fact that the 
report includes an optional list, upon which opinions are solicited. 
These topics are recognized as important but are they sufficiently 
important to be included in the list of required topics? Which 
ones should be left with the supplementary topics? 

It is to be noted that the committee desires to formulate a 
course which will be reasonably complete but elastic enough to 
meet the needs of various conditions throughout the American 
educational system. We have in mind no particular textbook 
and no attention has been paid to the order in which the topics 
should be presented. We prefer for the present at least to have 
each teacher select his own method of presentation and we 
believe that these topics may be taught as a series of concepts 
or by the project method, if the teacher so desires. 

It is to be noted finally that this report is a preliminary 
one. This is not an effort to force into the high schools of the 
country a cut-and-dried program but an effort to lead the high 
school teachers to agree upon what should constitute a minimum 
standard high school course in chemistry. Your criticisms are 
eagerly sought and each suggestion will receive careful considera- 
tion. All suggestions are to be collected by the chairman of 
the committee, Dr. Neil E. Gordon, College Park, Maryland, 
and these are to be summarized and tabulated for the next meet- 
ing of the committee in April, 1924. After receiving the criti- 
cisms of chemistry teachers from all over the country, the 
committee hopes to be able to adopt a list which will not only 
represent the concensus of opinion of our teachers, but which 
will be the first definite step toward the correlation of high school 
and college chemistry. If this first step is successfully carried 
out then it is to be hoped that others will follow which will 
eventually accord to chemistry the position in our educational 
system .to which we chemists believe our science is entitled. 


To assist the school authorities of Portland, Ore., in deciding on a 
building program, the United States Bureau of Education made a survey 
of the city’s school buildings, studying these buildings from the stand- 
point of the traditional plan of school organization and of the work-study- 
play plan. Two and one-half months were spent in this survey, which 
was made at the request of Portland's board of school directors. The 
director of the survey was Miss Alice Barrows, of the Bureau of Education. 
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A NEW BASIS FOR GENERAL SCIENCE. 
By Fioyp L. Darrow. 
Polytechnic Preparatory Country Day School, Dykes Heights 
Brooklyn, N. Y. 

Notwithstanding the vast amount of discussion in recent 
years concerning the teaching of General Science and the con- 
siderable number of more or less usuable texts upon the market, 
there is as yet no unanimity of opinion as to what constitutes a 
proper content for this course. Judgments are still in a state of 
flux, a nebulous uncertainty, which permits of the utmost free- 
dom on the part of the teacher. 

For a number of years I have taught a course in General 
Science, but I have been unable to find any text that I could 
follow. I have preferred to improvise my own course, and | 
am sure the pupils have enjoyed it much more than they would 
have done a sterotyped text-book outline. I have made the 
basis of this work the biographies of the world’s leading scientists 
and inventors accompanied by class-room demonstrations suited 
to the discoveries of each individual or group. I contend that 
biography should form a much larger part of science teaching 
than it does now or has done in the past. It is quite as important 
as a matter of education and general culture to know about the 
great masters of science and invention as it is to understand 
with accuracy and precision the facts of science itself. And 
what could be better adapted to a course in General Science, 
beginning science, than to be able to roam like a free lance 
throughout the vast treasure house of scientific discovery and 
enrich the minds of these young people with the stories of the 
magnificent triumphs and the human interest features of our 
subject? There is nothing that pupils enjoy more than stories 
of science. If you have not experienced the thrill of pleasure 
that comes from the interest awakened by a well told story, 

try it. The moment you begin to link the facts of science with 
the story of human endeavor, every ear is attentive. How much 
more will the subject of bacteria mean, if it is associated with 


“=the immortal researches of Pasteur in the conquest of contagious 


disease. The story of Bessemer’s early struggles and final tri- 
umph enrich beyond measure the subject of iron and steel. The 
biographies of Priestley, Scheele, Cavendish, and Lavoisier 
coupled with tales of the alchemist afford a romantic background 
for the study of oxygen and hydrogen and the beginnings of 
modern chemistry. Every home laboratory worker in your 
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classes will be inspired to real scientific endeavor by the story 
of those two noblemen of science Davy and Faraday, who at 
the start were little more than home laboratory workers them- 
selves. Galileo, Newton, Herschel, and a host of others will add 
interest to the study of the heavens and the principles of the 
telescope. Every boy and girl should know of Agassiz, Lin- 
naeus, Cuvier, Lamarck, Darwin, and Humboldt. And there 
is a host of other no less illustrious names. No other subject 
in the curriculum offers such opportunities or surrounds the 
teacher with such a bewildering richness of material. 

My plan is to assign some particular man, or sometimes a 
group of men, for study. In the library is a section of General 
Science books. A number of copies each of the leading texts, 
not only in General Science, but in chemistry, physics, biology, 
and astronomy are to be found there. In addition there is a 
large number of popular science books, books of biography, 
books giving the romance of science and invention, the Outline 
of Science and whatever will add to the human interest side of 
the subject. From this library and encyclopedias the pupils 
learn all that they can about the assignment. In particular 
they learn what each man contributed to science and the diffi- 
culties that he encountered. In class this information is brought 
together. The man and his work is the subject of discussion. 
And a portion of the hour is given to class-room demonstration 
connected with the particular phase of science with which this 
man was associated. We do not do laboratory work. General 
Science pupils are too young. But we do a great deal of real 
demonstration work followed by class discussion. The attention 
of the whole group is focused upon some particular experiment. 
Lantern slides and moving pictures afford an important means 
of illustration. 

And each pupil keeps a note book. In this he describes 
demonstrations and makes drawings of apparatus. He also 
writes up the several assignments which are made to each pupil 
during the year. These assignments are frequently of the pupil’s 
own selectidn and they cover a wide range of subjects. One 
pupil will write the story of aviation, another that of the tele- 
phone or the telegraph, while others will write on such subjects 
as the city’s water supply, the story of coal, the production and 
refining of petroleum, lives of famous scientists and much more. 
These note books are embellished with drawings and pictures 
obtained from various sources. Most of the pupils take pride 
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in them, and the training that they get in keeping a good note 
book cannot fail to be of lasting value. 

Such a course as I have briefly sketched appeals to me as a 
much more educational and cultural course in General Science 
than many of those that over-emphasize the importance of the 
science of the home and household mechanics. In a series of 
meetings held not long ago in New York City to consider science 
teaching, there was a pronounced opinion among many of those 
present that scientific biography is all too much neglected. 
Where can it be better taught than in General Science? And 
for that matter the teacher of any science subject possesses no 
more useful and efficient means of stimulating interest than by 
the liberal use of biography 


STRANGE STAR UPSETS ASTRONOMICAL THEORIES. 

The recent discovery of a very faint companion to the well-known 
variable star, Omicron Ceti, called Mira, or the “Strange Star,’’ is baffling 
astronomers and may necessitate a revision of present theories of the size 
and distribution of the stars 

In 1596 the Dutch clergyman, David Fabricius, noticed a strange 
star in the constellation the Whale, which he had never seen before 
Later observations showed that the star was not constant but varied in 
light and was only visible for a short time every year. For this reason 
the star was given the name Mira, the “Strange Star.’’ After more than 
three hundred years of observations astronomers thought that they had 
come a little closer to the solution of the mystery of this star 

It was found that the star varies from the second magnitude at 
inaximum to the ninth magnitude at minimum when it is sixteen times 
too faint to be visible to the naked eye. The time in which these light 
changes take place has been determined to be a period of eleven months, 
or exactly 330 days. Examined in the spectroscope the star shows a 
spectrum which the astronomers at the Harvard Observatory eall of 
class M which means that it is a red star. In contrast to the majority 
of red stars which are not variable, however, Mira shows bright lines due 
to hydrogen in its spectrum. 

That is in short all the knowledge we had about this peculiar star 
until a few years ago. i 

It was then discovered at Mt. Wilson by Dr. A. H. Joy that when 
the star was at its feeblest the spectrum had a certain peculiar aspect 
which up to that time had only been aseribed to blue stars. It was there- 
fore concluded that a blue star might be very close to the red star, but a 
search for this blue companion with the great telescope of the Yerkes 
Observatory yielded no results. 

Repeating the spectrum tests, the blue star still seemed to be there 
and again the star was examined for duplicity, this time by Professor 
R. G. Aitken of the Lick Observatory. In the clear sky of California he 
succeeded in seeing a tiny little star close to the variable. The angular 
distance as measured in the telescope was only a second of are, or equal 
to the angle spanned by an inch at a distance of three and a half miles 
The little star was about half a magnitude or one and one half times 
fainter than the variable which at that time was of the ninth magnitude 
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REPORT OF THE COMMITTEE ON REORGANIZATION 
THE BIOLOGICAL SCIENCES, APPOINTED BY THE 
CLEVELAND BIOLOGY TEACHERS CLUB 

Committee—Ellis C. Persing, chairman, Cleveland School of Educa- 
tion, Cleveland, Ohio 

Committee on tenth year work—Villa Bartlett Smith, chairman, Lula 
B. Finney, S. C. Warth. 

Committee on twelfth year work—Frieda Fleidner, chairman, Nellie 
(. Henry. 


OF 


This report is the outgrowth of more than two years of work 
of the committee and the Biology Club as a whole. The out- 
lines were prepared, then tried out in one or more of the Cleve- 
land high schools before they were adopted by the club. 

REPORT. 

Whereas: The status of biology in the Cleveland high schools 
is in a disorganized condition, being offered in any year from 
the ninth to the twelfth and differing in the various types of 
schools and even in schools of the same type. 

Whereas: Biological sciences contribute to six of the seven 
objectives of education as given by the Commission on the 
Reorganization of Secondary Education, namely: one 
health, two—-worthy home membership, three—-vocatioa, four— 
citizenship, five--the worthy use of leisure, and six—ethical 
character. 

Whereas: The World War demonstrated the startling unfitness 
of the men of our country and also showed that only by knowl- 
edge of biology could this great physical need be remedied. 

Whereas: In peace or in war the study of life and control of 
living by community, state, and nation is needed to lessen the 
enormous wastes, losses, and damage, which, if unchecked, will 
sooner or later make living conditions intolerable. 

We recommend, in accordance with the report of the Com- 
mission on the Reorganization of Secondary Education, that 
biology be placed in the tenth year of the curriculum in all the 
high schools of the city with other sciences in the following 
sequence. 

Academic 
Year 

9. General Science 

10. Biology. 

ll. Chemistry. 

12. Physics. 

Botany-Physiology, or Botany-Hygiene and Sanitation, one year 
Physiography or General Geography, one-half vear. 
Commercial. 

9. Commercial Geography, General Science 

10. Biology, Commercial History. 

ll. Chemistry 
12. Physies 
Botany and Physiology or Botany and Hygiene and Sanitation 
one veart 
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Physiography or General Geography, one-half year 


Technieal. 
9. General Science 
10. Biology. 
ll. Chemistry 
12. Physies. 
Botany-Physiology or Botany-Hygiene and Sanitation, one vear 


Physiography or General Geography, one-half year 
Agriculture. 
We further recommend that biology replace the courses offered 
by the Red Cross, since the Red Cross now duplicates much of 


None Seema ah ease omens are 





the biology course and presents nothing that cannot be handled 
in the biology work. 
’ 


TENTATIVE OUTLINE OF BIOLOG) 


There is a fundamental resemblance bet ween plants sam 


animals. 


Protoplasm, the material out of which living things are 


made. 

Microscopic examination and study of animal cells 
Single cell Amoeba, Paramoecium, Varticella 
Group of cells: Any animal tissue 

\Mieroseopic examination and study of plant cells 
Single cell: Pleurococeus 
Group of cells: Leaf epidermis, mesophy!! 


Cell structure: Cell wall, cytoplasm, nucleus, chloroplast (in plant 
cell 
Cell activities Food getting or food making, growth, reproduction 


Cell organization, a division of labor, tissue, organ, system 
There is an inter-relationship of plants and animals. 
The web of life, as shown by animal and plant communities 
of any vacant lot, woodland or garden 
The general problems of living 
Adaptations to environment 
Adaptations for food getting. 
Adaptions for self-preservation and preservation of the specie: 
The inter-relations of plants and animals 
Insects and pollination 
Study of a particular inst 
Body plan 
Body adaptations 
Life evyele. 
Study of a particular flower 
Parts: Function of floral envelope; funetion of 
Pollination 


Fertilization. 
Development of embryo, seed and fruit 
Problem of seed and fruit dispersal 


The work of higher green plants has led to a differentiation of 


essential organs 





parts, a division of labor among cells. 
Differentiation of parts in embryo of seed 
Seed germination and the establishing of embryo parts 
Root system: Types. work, strueture 
Stem: Habits. work, structure 
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Leaf: Work, structure 
Flower: Work 
Seed: Purpose 
Fruit: Classification, structure. 
Special adaptations for specific environments. 
Xerophytic habit. 
Mesophytie habit. 
Hydrophytie habit. 


° 
The green plants are the foundation of the world’s food 


supply. 
The manufacture of carbohydrates. 
The leaf, the chief organ of photosynthesis. 
The raw materials: Source, route to working cell. 
The machinery of the cell: Chloroplast 
The power: Red and blue rays of light. 
The process 
The finished product. 
The waste product. 
The manufacture of protein 
The manufacture of fat. 
The use to which food is put: Assimilation, respiration, growth. 
The oxygen cycle, carbon cycle, and nitrogen cycle in connection with 
plant and animal welfare. 
The problem of food getting has led to special adapta- 
tions among plants and animals. 
Dependent organism. 
Parasitic habits among plants Bacteria, mold, dodder, mistletoe. 
Saprophytie habit among plants: Bacteria, yeast, mold. 
Parasitic habit among animals: Bookworm, tapeworm, loss of parts, 
degeneration 
Independent organisms. 
Animals: Protective coloration, mimicry, carnivores, herbivores, 
insectivores, omnivores 


The food question among plants and animals relates them 


closely to man. 
Insects are closely related to human welfare because of their destruc- 
tion of crops, stored food, trees, clothing, ete. 
Crops: Chinch bug, Colorado potato beetle. 
Stored food: Weevil, cockroach, ant. 
Trees: Tussock moth, gypsy moth. 
Clothing: Clothes moth. 
Fungi are closely related to human welfare because of their destruction 
of food and food producing plants. 
Wheat rust, corn smut, molds, mildew. 
Insects are closely associated with disease organisms which they earry 
to man and beast. 
Fly and typhoid. 
Mosquito and malaria. 
Fleas and plague. 
Micro-orgayisms finding food and favorable conditions in the human 
body are the cause of infectious disease. 
Infectious disease; non-infectious. 
‘Contagious disease; non-contagious. 
Sources of infection 
Incubation period 
Immunity 
Artificial or aequired 
Vaccination, 
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Antitoxin. 
Natural. 
The assimilation of food has led to a differentiation of plants 
or a division of labor among animal cells. 
Problems of digestion. 
Foods: Food values, vitamines. 
Organs of digestion: Rigestive glands, enzymes, enzyme action 
Absorption. 


Circulation: Purpose, organs. 
Respiration: Purpose, organs 


Exeretion: Purpose, organs. 
Nervous system Control of body action 


There is a continuity of life, whether plant or animal. 


Survey of reproduction 
Asexual: 
Cell division: In one-celled organisms; its modifieation in cuttings 
layering and grafting 
Spores: In algae, fungi, ferns 
Sexual reproduction: In algae for simplest form; in ferns for alterna- 
tion of generation; in flowering plants; in fish; in birds; in mammals 


YT A Pe Serena 


Life shows progress, the present may be interpreted in terms 
of the past. 


Evolution 
Explanations 


Lamarek—*‘Acquired Characters 
Darwin—‘‘Natural Selection.” 
Weismann—‘‘Germinal Selection 


De Vries “*Mutations.”’ 
Evidences: 
Paleontology 
Embry ology : 
Geographical distribution 
Classification. 
Experiment. 
Man may control the production of forms and has within his 
power, race improvement of both plants and animals. 


Laws of inheritance and their application to plant improvement 
animal improvement; human improvement. 


OUTLINE OF BOTANY (SUGGESTED) TWELFTH YEAR. 


I. Emphasize the fundamental difference between plants and 


i 
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animals. 

Bring out the uses of plants to man both directly and indirect- 
ly. Have the pupils bring in a list of things with which they 
have come in contact from the time of getting up until they 
arrive at school. Trace these articles either directly or in- 
directly to plants. (Furniture, house, clothing, food, fuel, heat, 
light, oxygen.) 

II. The structure of the plant 

The cell. 

The four parts of the seed plant ind the uses of each part to plant itself 

The study of the roots. 

The fibrovaseular system 

The stem 
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The fibrovascular system in the monocots and dicots. 
The Leaves. 
Epidermis, mesophyll, chloroplasts, ete. 
The study of the flower. 
Use of the flower to the plant. Parts of the flower. 
Development of the flower into the fruit and seeds. 
Experiments. 
a. Cell of the elodea under the microscope; show cellwall, cytoplasm 
(protoplasm outside the nucleus), chloroplasts. 
b. Cross section of the leaves showing epidermis and mesophyll. 
. ec. Cross section of the monocot stem and the dicot stem. 
| d. To show the path water takes in the plant. Take seedling of bean 
in eosin to show the fibrovascular system. 
III. Nutrition and processes connected with this activity. 
; Photosynthesis. 
Respiration. 
Transpiration. 
Method of obtaining raw materials. 
Digestion, enzymes, assimilation. 
Experiments. 
a. Tests for starch, sugar, fats, protein. 
b. Transpiration. 
ce. Tropisms: 
’ Geotropisms—negative and positive. 
Heliotropism. 


IV. Reproduction 
Vegetative. 
By means of stems, roots, leaves. Budding and grafting 
Sexual. 
| The purpose of the flower to the plant 
The two essential parts of the flower 
Pollination and the agencies whic’: .c@omplish this process 
Process of fertilization 
Development of the embrvo 
Study of the parts of the seeds, see dispersal, germination of the seed. 
Experiments 
a. The growth of the pollen tubes 
b Eseape of the plant from seed coat 
ce. Stages in the development of the embryo 
d. If possible have the pupils do some stem grafting or budding. 
e. Reproduction of geraniums from slips 
V. Evolution of Plants 
The four groups into which plants are divided 
Thallophytes (bacteria, fungi, algae 
Bryophytes (mosses especially). 
Pteridophytes (ferns and their relation to the formation of coal 
Spermatophytes (gymnosperms and angiosperms 
Especial emphasis on the structure, nutrition and reproduction. 
Uses of each group to man, either uses to the present or the past 
Uses of plants in the industries: 
a. Bacteria with relation to milk, cheese, refrigeration, cold storage, 
ete. 
b. Fungi, as food (National Geographic Magazine, May, 1920). 
Tree: fungus, molds, ete 
VI. Identification. 
Description of trees and shrubs 
Characteristies of growth 
Habitat 
Description of leaves, flowers, fruit 
B Collection of leaves in the form of an herbarium 
Suggested list of ornamental or shade trees: ash, beech, bireh, 
cedar, linden, maple—sugar and Norway; oak-——black, pin, red, 





chestnut, 
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white; pine; spruce, sveamore, tree of heaven. Fruit trees—apples 
pear, cherry, peach, plum, quince 
VIL. Plant breeding. 
Grigin of new species 
Mutation 
Selection. 
Hybridization 
VIII. Forests 
Definition 
Kinds: Pure, mixed, deciduous, evergreen 
Uses: Timber, prevent erosion, influence on climate and water-supp 
Forest fires 
Needs of conservation 
IX. How to beautify the home surroundings 
Simple plan for 
a. Asmall vegetable garden Inelude four or five kinds of vegetables 
b. Flower beds along the fence, house, garage 
Vines, early spring bulbs, annuals, perennials 
e¢. Shrubs 
For a hedge and group planting on lawn, between lots 
1. Ornamental trees 
Gne fruit tree of standard size with grafts of several varieties 
Trees between the sidewalk and the curb 
X. Give the main points in the life of each of the following 
Louis Pasteur (His Life, by Vallery Radot 
Charles Darwin 
Luther Burbank (New Creations in Plant Life 
Include in this biography what each contributed to science 
XI. Suggested Trips 
To a sugar Cam] 
To Parks Edgewater, Wade, Gordon, Brookside, Garfield 
Visit to some well laid out garden Shakespeare Garden, ete 
Visit to the filtration plant—-Telling, Belle, Vernon plant, ete 


MAKE NEW MATERIAL FROM CORNCOBS AND WASTE OIL. 

Plastic materials which can be substituted for hard rubber and 
svnthetie resins now on the market can be made from corneobs and stalks 
oathulls, peanut shells, cotton linters, and a wide variety of agricultural! 
wastes by a simple process developed in the chemical engineering labora 
tories at lowa State College, under the direction of Dr. O. R. Sweeney 

Electrical insulators, radio panels, phonograph records, fountain 
pen barrels, automobile steering wheels and noiseless gears are only a few 
of the many possible uses for the new resin 

The process of manufacture is surprisingly simple. The corncobs, 
or other raw materials, are mixed with a erude and cheap coal tar oil 
now on the market, and the mixture cooked for three hours { gummy, 
sticky mass results. This is dried and ground to a powder, after which 
it is pressed into any shape desired 

The stuff can be drilled, sawed and machined, it is stable in water 
and resists high temperatures. It is smooth, takes a perfect impression 
and a lustrous polish. The possibility for a brand new market is opened 
up, both for the farmer, with his hiterto wasted materials, and for the 
coal tar refiners, with the almost unused fraction 

Graduate students in the department at Ames have been making 
souvenir sets of checkers for their friends, turning them out in large 
quantities With the cost of raw materials at about four cents a pound 
a tremendous supply available and a process of manufacture so simple 
the future uses for the new material seem almost unlimited SCLENCE 
Service 
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MODERN METHODS IN TEACHING INDUSTRIAL CHEMISTRY 
By JoserpH N. NATHANSON 
Head Science Department Norwalk High School, Norwalk, Conn. 
Talk given before Science Section at the Connecticut State 
Teachers’ Association Meeting at Bridgeport, Conn.) 

If you'll pardon some personal reference, I'll tell you how I 
came to try the little experiment I want to describe to you. 
That summer I took Dr. Kilpatrick’s course in ‘‘Foundation 
of Method” at Columbia. If any one of you has ever taken 
this course, you know how enthusiastic you feel about experi- 
menting in new methods, until you try to put them into practice. 
Well, coming back to school that fall, I looked about me for a 
chance to put some of Professor Kilpatrick’s ideas to the test. 

We then had a course in industrial chemistry given to people 
who have no intention of going to college. There was no outline 
or special ground to cover in the course, and no fear of violating 
any of the sacred requirements of the college board, so that 
this course lent itself for the experiment I had in mind which 
was sort of “project method,” “supervised study”’ and “‘social- 
ized recitation,” all rolled in one. 

I started out with some talks, assigments and recitations on 
what might be called introductory chemistry, with the under- 
standing however, that whatever material I gave them would 
be just tools which they would have to use later in special prob- 
lems to be worked out individually by themselves. Thus 
we went on till about Christmas time, taking up some such 
subjects in outline: 


I. Introductoryv-——-Meaning, place, scope and general application of 
chemistry 

II. Primary Coneeption—Chemical and physical changes, elements, 
compounds, symbols, equations, ete 

I1l. Underlying laws, theories, and principles, such as law of definite 
proportion, affinity, conservation of matter and energy, molecular, atomic, 
nd ionie theories, ete 


1\ \ study of oxygen, hydrogen, and water 
\ Acids, bases, salts, classification, and nomenclaturt 
VI \ study of the air and nitrogen and its compounds 


VII Some organic chemistry which would make them understand 
some processes they will investigate 

VIII. Some general chemical processes in shops and laboratories, 
such as titration, precipitation, some gravimetric and volumetric analysis 


Meanwhile I posted a list of special problems on the board 
and urged them to think about it. The list meluded such topies 
us: 

| Food. Its make-up, use, kinds, adulteration, laws eoncerning it 


ind Tests 
4 Clothing and textiles—-natural and artificial 
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3. Metallurgy of common metals, such as iron, aluminum, ete., and 
some of the useful compounds they form 

4. Cleaning and cleansing agents, soaps, powders, borax, etc 

5. The physics and chemistry of photography. 

6. Lime in building and casting materials. 

7. Chemistry of agriculture. (Including nitrogen fixation processes 

8. Chemistry of medicine and pharmacy. 

9. Eleetro-chemistry and chemical electricity. 

10. Milk and dairy products 

11. Table salt Where found, how obtained, and what can be don 


with it. 
12. Paper making 
13. Gases in peace and war 
14. The precious metals: Silver, gold, platinum, and radium 
15. Paints, dyes and mordants 


This list can be extended and modified to meet the needs of 
any particular class or group. After allowing them time for 
due deliberation and choice, the pupils are asked to write on a 
slip of paper their first and second choice of the above topics. 
They were then divided into groups of two. Care was taken 
that each got an equal share of the work. 

Immediately after the Christmas recess the laboratory was 
converted into a sort of workshop and reference library. | 
gathered up a set of books and periodicals which would have 
bearing on the above subjects. The regular class period was 
spent by the pupils developing their topics. I was there on the 
spot and helped them organize it, work out demonstrations, 
such as the Babcock test, making cell from various chemicals; 
light effects on the halogen-silver salts, making of organic and 
inorganic dyes, and the like. Each group was required to hand 
in an outline which, if approved, was made into an essay. 
Later this essay was mimeographed and distributed to the 
members of the class so that in the end the class had a complete 
record of the work done. 

The preparation period consumed a little over a month, 
which brought us to the second semester. Then the period 
of socialized recitation began. Each group or committee reported 
its findings before the class and took entire charge of the class 
while doing it. There was no time limit for these reports. Each 
one was followed by questions and discussions. Some of the 
reports were very good. The committee did conscientious work. 
They looked about, visited factories and shops, as well as getting 
data out of books. For example, the Committee on Textiles 
visited some plants and brought in very interesting material; 
the Committee on Dyes and the one on photography showed 
some worth while demonstrations Some, on the other hand, 
shirked their work in spite of anything I could do and thei 
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reports had to be supplemented in order to develop the topic. 

Tests, both written and oral, were given from time to time, 
which showed that the people had really learned some chemistry, 
though they probably could not have passed a formal college 
board examination. 


TELLS HOW TO GROW PINK HYDRANGEAS. 


Gardeners, both amateur and professional, who have sometimes 
been dismayed to see so-called pink hydrangeas produce blue flowers, 
will be interested in the work of C. H. Connors of the New Jersey Agri- 
cultural Experiment Station who has found how the color of the blooms 
ean be controlled 

It has been known, he said, that certain types of soil or certain sub- 
stances such as alum, aluminum sulphate, or iron sulphate, added to the 
soil in the proper amounts at the proper times had the power of making 
the plants bloom blue; but no one knew just what would fix the pink 
color. It has now been found that soils of great acidity produce blue 
flowers and soils nearly neutral or slightly alkaline will produce pink 
flowers. If blue are desired, keep the soil acid.—{[Science Service. 


WILL RIDE THE STORMS TO LEARN THEIR WAYS. 


Riding the storms in free balloons to glean intimate and important 
details as to their behavior will soon be resorted to, Dr. C. LeRoy Mei- 
singer, meteorologist at the central office of the U. 8. Weather Bureau, 
told members of the American Meterological Society in session at Cin- 
cinnati. Unless unforseen difficulties of an administrative nature arise, 
the spring will see the beginning of a project undertaken by the U. 8. 
Weather Bureau in co-operation with the Army Air Service at Scott 
Field, Ill., involving the use of free balloons in collecting meteorological 
information. 

Flights will be made at different altitudes for the study of storm 
structure and the nature of air streams. Determinations will be made 
of the amount of dust at various elevations and its relation to visibility 
from the air, a matter of great importance to aviation. Measurements 
will also be made of the brightness of the sky at various heights. 

Another one of the secrets of that friend of the weather reporter, 
‘Jupiter Pluvius,”’ which this aerial joy riding is counted on to penetrate 
is that of just how raindrops form. There have been many theories, but 
no competent scientist with the proper apparatus has gone up into a 
cloud when it was raining and observed just what was going on. It would 
be possible to find out the size of the drops in the different parts of the 
cloud, and possibly the number of them, and this information when joined 
to that derived from below as to the intensity of the rain would be of 
great value in forecasting. 

Dr. Meisinger who has made many flights in free balloons said this 
propesed method was safe and relatively cheap. Flying in a storm, he 
said, does not mean flying in a hurricane or a thunderstorm, but only in 
fairly peaceable and well-behaved disturbances which offer no particular 
peril to the well-trained pilot. Dr. Meisinger even hopes to work out a 
way to beat one of the sources of expense, that of car-fare back to the 
starting point, by arranging the flights so as to make a sort of circular 
tour and come back close to the point of departure.—-{Science Service. 











SCHOOL SCIENCE AND MATHEMATICS 





250 




































CLASSROOM DEMONSTRATIONS WITH HYDROGEN. 
By L. C. Cooke 
Cushing Academy, Ashburnham, Mass. 

In the early part of the high school course in chemistry it is 
especially desirable for the teacher to do a considerable amount 
of demonstration work before the class, because in these first 
weeks we are trying our best to sell chemistry to boys and girls 
who are not always over anxious to buy, and we must adopt the 
best advertising means available to get our material properly 
(lisplayed. If we can bring these pupils to the point where they 
are sitting on the arms of their chairs and craning their necks 
so as not to miss a single thing going on at the lecture table, 
then our task of arousing a genuine interest is well begun. Class- 
room demonstrations, well done, do motivate the subject, they 
do “make it go.” 

Following the study of combustion and some demonstrations 
with oxygen, hydrogen offers an excellent opportunity to do 
some experiments which go, and go with a bang. Personally, 
I like to have the students do as much experimenting in the 
laboratory as possible and I make it a point never to repeat an 
experiment they have done unless they fail in their observations 
or some point which needs to be specially emphasized is 
concerned. In the case of hydrogen, however, I prefer to do 
most of the experimental work as demonstrations because several 
years of experience have shown that a mixture of hydrogen and 
air may, in inexperienced hands, become really dangerous. 
Accordingly, I offer the following list of experiments which any 
teacher may do with simple apparatus. The list is m no sense 
original but is simply an attempt at a logical arrangement which 
the writer has found appealing to a group of chemistry teachers. 

1. Before the hour begins set up some form of apparatus for 
the electrolysis of water, preferably the Hoffman type and turn 
on the current. 

In our study of oxygen we found that it could be prepared 
by the electrolysis of acidulated water and at the time we 
wondered what the gas coming off at the other electrode might 
be. As a matter of fact most of the class, who have previously 
taken general science, knew that it was hydrogen, so without 
further discussion draw off a test tube full of this other gas 
and bring it to a lighted burner. We get the characteristic 
hydrogen ‘“‘bark,’’ which may serve as a simple way to identify 
hydrogen. 


‘Delivered for Education SM6 in Harvard Summer School, 1923 
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2. The fact that we now know water to contain hydrogen 
suggests that there may be other means of liberating it from 
water. Yesterday in the laboratory we found that it could be 
liberated from an acid by the action of a metal. _Would not a 
metal liberate it from water? Throw into a battery jar full 
of water pieces of several metals such as zinc, iron, aluminum. 
etc. Of course, there is no action. There are two or three 
others however that you would like to try (though probably 
they will work no better), so cut off a piece of sodium the size 
of a pea and throw it in as carelessly as you did the others 
the class begins to sit up and watches closely until the action 
is over. Was any hydrogen liberated? Some boy thinks he 
saw a bit of pale smoke curling up from the surface and another 
saw something sinking into the liquid. Why didn’t the sodium 
sink as the other metals did? Bring out the point that here is 
a metal which is actually lighter than water, a really unbelievable 
fact at this stage. To make sure whether hydrogen was actually 
liberated or not, wrap another piece of sodium in a small sheet 
of tea lead, punch some holes in it with a knife and put it into a 
battery jar. Collect the gas in a test tube by water displace- 
ment, bring to a flame and we find that sure enough hydrogen 
can be liberated from water by a metal. 

The next metal we have is potassium. Throw on a small 
piece as before and the gas at once takes fire and burns with a 
violet flame, otherwise the action is-the same as with sodium. 
Why didn’t the gas from the action of the sodium burn? Various 
answers are proposed. Suppose we try to confine the heat a 
little more. Put another piece of sodium on a filter paper and 
drop it onto the water. The filter paper keeps the sodium in 
place, the gas ignites and burns with a yellow flame. 

The last metal is calcium. Throw a piece into the jar and we 
get a slow but steady evolution of gas until a test tube is filled 
and tested. Here again it is hydrogen, so here are three metals 
after all which will liberate it from water at ordimary tempera- 
tures but at different rates. Here is a chance to emphasize the 
order of activity of the metals. 

3. Various other methods of preparing hydrogen may be 
intreduced but perhaps the best method for laboratory use is 
by means of a Kipp generator, using zinc and sulphuric acid. 
This gives a steady stream of gas and its operation may be 


easily explained 
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It is not only how hydrogen may be prepared that interests 
us but even more, what are its properties? Does it burn? Does 
it support combustion? Is it heavier or lighter than air? Soluble 
in water? Ete. . 

To show that hydrogen burns but does not support combus- 
tion, simply plunge a lighted taper (small candle on the end of 
a wire) into an inverted bottle of hydrogen. Have the class 
note that it goes out but is burning again when withdrawn, 
showing that the gas is burning around the mouth of the bottle. 
This experiment has been done in the laboratory but about half 
the class have pulled the taper out so quickly that it did not 
relight. Accordingly I repeat the experiment to make the action 
clear to all. 

4. Since hydrogen burns at the mouth of the bottle where 
there is air present, what product or products are formed? 
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Pass a stream of hydrogen from a Kipp generator through a 
calcium chloride drying tube and burn it at the end of a clay 
pipe stem under a large bell jar supported on a ring stand, as 
shown in the diagram. Mist quickly forms on the inside of the 
jar and soon drops of water begin to fall from the rim. The 
amount is not always great but by catching it in a wine glass, 
as shown, it has the appearance of being a considerable quantity. 

5. In the electrolysis test we noted a sharp explosion when 
the tube was brought to the flame, while in the last experiment 
the hydrogen burned quietly and behaved like a well trained 


child. Why was there this difference? Various answers will be 
suggested among which will be that perhaps there might have 
been a little air present in the first case, so the question arises, 
what would happen if we ignited a mixture of hydrogen and air? 


Fill a ginger-ale bottle about one-sixth full of hydrogen over 
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water, lift it mouth downward and as the water goes out of 
course air takes its place. With the thumb over the mouth of 
the bottle mix the contents, stand the bottle on the table and 
ignite with a taper. A considerable explosion follows. Some 
one will ask if there is really any force to the explosion. To 
answer this: 

6. Take an empty ether or carbon disulphide can, cut a hole 
in the bottom and place the stopper in the top. Fasten the can 
securely to a ring stand by placing it between two rings. Fill 
the can partly full of hydrogea, loosen the stopper just a bit 
und ignite at the hole by a long taper. There is a loud report 
and the stopper is blown to the ceiling with considerable force. 
The class is now very much awake! 





“raresen 
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7. If hydrogen and air explode when ignited, what would 
happen if oxygen were used in the place of air? Fill a ginger-ale 
bottle, in a trough over water, two-thirds full of hydrogen and 
then fill the remaining third with oxygen. Stopper and 
thoroughly mix the contents. Wrap the bottle in a heavy, wet 
turkish towel or put it under a box, remove the cork and ignite 
by means of a candle attached to the end of a long stick. A 
boom like a cannon brings the class to its feet. They like it! 
They begin to realize what sort of a substance hydrogen is. 

8. To show that hydrogen is a light gas, suspend an inverted 
liter beaker from one side of a beam balance and counterpoise 
with weights. Introduce a stream of hydrogen under the beaker 
to displace the air and the counterpoise goes down. Gradually 
as the hydrogen diffuses out the equilibrium is restored. 
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9. Fill a toy rubber balloon, obtained at any ten cent store, 
with hydrogen in the following manner. Fill a two liter acid 
bottle with hydrogen by water displacement and before invert- 
ing, place in it a two hole rubber stopper with a glass tube through 
each hole. To one tube attach the balloon and to the other a 
rubber tube which may be attached to the faucet (see diagram). 
Turn on the water carefully and as the jar fills with water the 
balloon fills with hydrogen provided that all connections are 
tight. This operation must be repeated at least once in order to 
properly inflate the balloon. Tie the outlet tightly and if the 
room is high posted attach a string to keep the balloon anchored 
The balloon may well be filled before the class comes in and 
decorated with school colors or names to give it a local touch. 


WU) 


We can easily imagine this dirigible cruising about our state 
when, for some reason or other a spark gets loose and some- 
thing happens. Ignite the bag with a candle on a long stick 
and see what happens. It works! The class is enthusiastic! 

10. The fact that hydrogen is so light suggests that it would 
diffuse rapidly through a membrane or porous cup. 

Take a porous cup from a Daniell cell, fit with a tight one-hole 
stopper and glass tube leading to a U tube fitted with a one-hole 
stopper on one side and having the other side open (see diagram 
Fill the U tube partly full of dilute sulphuric acid. In the open 
side of the U tube place two bare wires, one dipping well into 
the acid and the other about a mm. above the surface. Connect 
these wires through a dry cll to a bell somewhere about the 
room. Bring a large bell jar of hydrogen down over the porous 
cup. The hydrogen passing through the walls of the cup exerts 
a& pressure on the acid forcing the open column up to make a 
connection in the bell circuit thus causing the bell to ring 
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WAYS TO VARY CLASS ROUTINE IN ZOOLOGY' 
By WINNAFRED SHEPARD. 
Proviso High School, Maywood, Ill. 

These ways to vary class routine are not used merely to break 
the monotony of the recitation but to make the work in zoology 
more vital:—to enable the students to associate their classroom 
activities with life outside; to furnish a greater incentive for 
them to contribute; and further, to make their learning process 
a more natural one, which might continue for some time rather 
than ead with the textbook. 

One method we use in attempting to procure these results 
is the magazine report recitation. At least once a month the 
students are asked to look through the recent magazines and 
newspapers for articles of some length pertaining to zoology, 
and to come prepared to report on one or more of these. Usually 
| suggest two or three magazines, and perhaps relate small parts 
of articles in them, but do not ask or even desire that they select 
uny certain ones. Some of the best reports we have had have 
been of articles I had not read. No fixed amount of reading is 
asked for, but it is understood that this shall be at least equiva- 
lent to the usual preparation, and I find that many students 
do much more work for this than for the regular lesson. 

To make this observing of magazines and newspapers more 
complete, and to call the attention of the students to shorter 
articles, we run a bulletin board. For this each class is divided 
into groups of four students each, which take turns by weeks 
hunting material, reading it over, bringing it m, and arranging 
it on the bulletin board. Not all the articles brought in by the 
groups were from the last magazines or newspapers, but | 
didn’t think it was necessary that they should be so long as there 
was no duplication from week to week. Some of our students 
come from homes where there are few good magazines, and they 
have not been taught to appreciate such articles. Those who do 
read, of course, run across only a small portion of these. Then 
I believe there is a sort of fascination about articles on a bulletin 
board. The children read these quite regularly, and we talk 
about those of mdést importance. 

The purpose of the reports of articles and of the bulletin 
board is to interest the students in such reading, and, by this 
means, to show them the value of their study. I believe there 
is another possibility. The President of the National Associa. 


‘Read before the Biology section, University of Illinois Conference, Urbana, November, 


1923 
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tion of Audubon Societies and other scientists tell us that the 
only hope for our wild life, particularly the game birds, is an 
intensive and widespread educational campaign which will 
reach the masses of the people. Along with the societies carry- 
ing on this campaign the popular magazines and daily and weekly 
press must play an important part. The discussion of these 
articles and the bulletin board impress upon the children the 
meaning and value of such a cause, and thus enlist their sup- 
port, and through them the support of their parents. 

The second variation from the recitation is the science club. 
This is not original or confined to biology, but is a part of every 
science in school. About once a month each class meets as a 
club at the regular recitation time, not after school or at any 
special time. Every member of the class is a member of the 
club. Officers take charge of the meeting and a program is 
given. This program usually consists of from three to five 
reports on any interesting topics connected with the work. 

The third method refers to but one phase of the work rather 
than to the work in general. This is to the birds. We teach 
vertebrates for one semester, but do not necessarily take one 
class and complete it, then perhaps the birds and complete 
them, then another class, and so on. We begin the study of 
birds by learning to identify them, and by learning those pre- 
liminary or general facts usually found in a textbook. After that 
we have a recitation on birds every Friday throughout the 
semester. We use as a basis for these recitations the Audubon 
pamphlets principally, with some other reference material. 
I believe the students learn the habits of more birds, learn more 
about birds in general, are more actively interested in them 
throughout all the period of their arrival, and appreciate them 
far more by continuing the study throughout the semester 
than by taking it as a unit and completing it. 

The last method is perhaps not a definite way to vary class 
routine. It refers to the collecting of insects. Except for one 
general set we have used our specimens this year to illustrate 
zoological principles, to show stages in life histories, etc. For 
instance, one student brings in the monarch and viceroy butter- 
flies to show mimicry, another brings the walking stick and a 
few twigs to show special protective resemblance, another has 
the underwings to show their method of protection. Altogether 
we have put up fifteen different kinds of mounts: life history of 
the grasshopper, katydid, dragon fly, honey bee, mounts to show 
household insects, mounts with lady beetles, etc. 
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A GENERAL SCIENGE LESSON. 
JouN V. JEWET?, 
High School, Brookline, Massachusetts. 
MATERIALS. 

A—The Reservoir. Where the arrangement of the demon- 
stration table permits, use the sink filled with water to represent 
a pond or reservoir. 

B—The Pumping Station. In the diagram an old air pump 
was used, with lengths of rubber tubing, the piece connecting 
with C extra long, permitting the raising and lowering of C. 

C—The Standpipe. Every laboratory has some piece of 
apparatus suitable for this purpose. In this case an Erlenmeyer 
flask with broken bottom was inverted and pieces of glass tubing 
passed a two holed rubber stopper. 
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D—The Water Main. Glass tubing connected to C with rub- 
ber tubing long enough to allow raising of C, bent at right angles 
and connected at E and F with “‘T”’ tubes. 

E—A “first-floor” Faucet. Connect a mercury pressure 
gauge so that water pressure will be indicated at E shown by G. 

F—A “second-floor” Faucet. Connect a mercury pressure 
gauge so that water pressure will be indicated at F shown by H. 

OBSERVATION. 

What makes the-water go from A into B? What makes the 
water go into C? Why does the water run unto D? How high 
does the water rise in D? Is there pressure at E? At F? Why? 
Which pressure is the greater? Why? 

Lower C, 6 inches. What happens at E? At F? Has the 
amount of water in C changed? How and why? 

CONCLUSION, 
How does the depth of a water supply affect the pressure at 


the outlets? 
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THE CORRELATION OF SUBJECT MATTER AND METHOD IN 
NORMAL SCHOOL GEOGRAPHY AS ILLUSTRATED 
BY THE GEOGRAPHY OF A CITY 


MLizaABeTu D. Zacuart, 
Normal School, Louisville. Ky. 

The Department of Geography in a normal school is for the 
purpose of training prospective teachers how to make geography, 
one of the most important of the social sciences, function in the 
lives of boys and girls. Instruction in this subject should be of 
particular significance today. It should mean teaching children 
how to live together well; how to become good citizens of their 
own community, of their nation and of the world. The teaching 
of geography should include those underlying principles which 
“directly promote international good will, such as interdepend- 
ence, courage. enterprise, neighborliness and mutual under- 
standing.” 

Two of the problems confronting the teacher of geography 
ina normal school are: (1) How to give the high school graduate 
in the relatively short time that is usually allotted to the subject 
the necessary background for teaching. This problem is great 
because in most cases the student’s preparation in geography 
is most inadequate. (2) How to help this high school graduate 
after he has secured in a measure the necessary background 
teach the subject to others. 

Should the academic teacher concern herself solely with the 
subject matter side and leave the method to be taken care of by 
the teachers in the training school? This is the practice in some 
of our good normal schools. Or should the academic teacher 
share with the training school teacher the responsibility for the 
methods of teaching this subject? 

It is the purpose of this discussion to show how a unit of work 
in “professionalized subject matter’? was worked out in a first 
vear class in the Louisville Normal School. The geography of 
Louisville has been used as a type first, because the study of this 
unit of work made possible the development of certain skills 
that other units of work would not offer; and secoad, it was a 
subject of special interest both to the students taking the train- 
ing for the primary and to those taking the advanced grades, 
since the geography of Louisville is taught in the third and 
eighth grades with different emphasis in each grade. 

We began our unit of work by discussing the manufactured 
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products made in Louisville. From this list of manufactured 
products, the leading industries of the city were developed and 
the names of the plants producing these products. It was noted 
that Louisville as a manufacturing city was diversified rather 
than a highly specialized manufacturing center. Louisville’s 
chief industries centered around the slaughtering and meat 
packing industry, maaufacture of wood products, milling of 
soft winter wheat, rehandling and* manufacture of tobacco, 
making of rolling stock and mill supplies, and the assembling 
of automobiles and farm machinery. Through reading material 
issued by the Louisville Board of Trade, we learned that some of 
the largest manufacturing plants of their kind in the world were 
located in Louisville. The Kentucky Wagon Works, manufac- 
turer of wagons and automobile bodies (the “Old Hickory Wag- 
mns”’ are used chiefly on farms in the south), Hillerick and Brads- 
by, makers of the famous Babe Ruth bats, and Ballard and 
Ballard Company, the largest of soft winter wheat mills, are 
examples of such factories. 

The situation was laid in such a way the students asked the 
following questions: (1) Why these industries located in Louis- 
ville and (2) Why Louisville has grown rapidly as a manu- 
facturing center. They analyzed the work that had been done 
up to this point aad discussed how a similar method of approach 
might be used with eighth grade children. 

The class decided that they could find why these plants 
located in Louisville through writing letters and personal inter- 
views, or through field trips in which they themselves investi- 
gated geographic, economic and social factors that determined 
the location of certain industries. Letters received in reply to 
questions were discussed in class and kept on file for future 
reference. In some cases the students took the trips alone; 
in other instances, where the geographic factors operating were 
more complex, the instructor conducted the trip. The interviews 
proved to be most helpful. Both trips and interviews were 
discussed in class. 

From these trips, the class came to the conclusion that there 
were certain geographic, economic and social factors which 
determined whether or not an industry should locate in a certain 
city, namely, (1) nearness to raw material, (2) proximity to 
power, (3) nearness to market, (4) transportation facilities, 
5) amount and kind of available labor supply, (6) amount of 
relatively cheap available land for factory sites, and (7) fairly 
inexpensive and healthy building sites for homes, 
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Then we attacked our second problem, which we found to 
be a summary of the first question investigated. After reading 
from the text and other reference material, why other cities, 
especially river towns, have grown rapidly, we listed certain 
underlying principles which determine the growth of a city and 
then checked to see which applied to Louisville. 

This type of work is especially valuable; it gives the students 
experience in getting geography out of the field. It teaches 
them how to lead children to look for certain determining factors 
in the physical environment, and how to arrange and conduct 
interviews and field trips. 

In connection with this investigation, many of the students 
learned for the first time of the great value of the Board of Trade 
to Louisville. One student asked why we had a Board of Trade. 
The class found upon iavestigation that there were three other 
organizations which promoted the industrial development of the 
city—the Louisville Industrial Foundation, the Retail Mer- 
chants’ Association, and the Louisville Convention and Publicity 
League. The class divided into groups to determine the duties of 
these organizations. Chairmen were chosen. Information was 
secured through the officers representing these commercial and 
industrial promoting bodies and by reading the literature pub- 
lished by them. It was after a trip to the Louisville Indus- 
trial Foundation that some of the students of this committee 
decided to represent an outside company—a steel corporation 
that was considering the establishment of a plant for the smelting 
of ore in Louisville. This committee wrote two letters, one 
to the group representing the Louisville Industrial Foundation 
which I shall read; the other to the United States Steel Corpora- 
tion at Gary to find if that company would consider the same 
geographic factors in determining the location of such a plant. 
The United States Steel Corporation referred the letter to their 
New York office and the pamphlet, “Industry,” September, 192% 
(published monthly by the Traffic Department of the Lehigh and 
New England Railroad Company of Bethlehem, Pennsylvania) 
was sent in reply. This issue of their publication dealt with 
‘“‘What to Look for in Locating a Plant.” 

In the meanwhile the group representing the Louisville In- 
dustrial Foundation prepared a brief, similar to those which 
Mr. Frank B. Ayres, Secretary-Manager, of the Louisville 
Industrial Foundation, said that organization sent to the com- 

pany investigating Louisville as a possible future manufacturing 
location. Later, the students checked to see if they had con- 
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sidered those points included in the pamphlet which the United 
States Steel Corporation had sent. They found that they had. 

The Louisville Convention and Publicity League group pre- 
pared this pamphlet, ‘““The National Democratic Convention for 
Louisville. Why?’ They also showed in their report to the 
class the advantages of Louisville’s central location and rail 
connection in selecting it for a convention city. These two maps 
were made to illustrate these points. 

The group representing the Retail Merchants’ Association 
made this map showing the number and extent of interurban 
lines, bus line service and good roads, which make it possible for 
Louisville to extend its shopping area. The interdependence of 
Louisville and the surrounding country was discussed. The 
areas producing truck, dairy products, live stock, corn, tobacco 
and wheat were located on a map. The relative distances of 
the areas from Louisville were also indicated. 

Similar investigations were made by other groups and reports 
were given and discussed. This type of group organization 
and investigation can be used with departmental classes. The 
students carry it over into their teaching. In September, one 
of my students came to me and asked how to begin group work 
with a sixth grade class and what group organization to use. I 
asked if she remembered how we worked in class the term before. 
I suggested that she use the same general plan with the children. 
She reported that the method of work was a success. 

In giving reports, the students understand that they are 
to lead the discussion, that questions will be asked and both 
favorable and unfavorable criticism will be given. We analyze 
what has been done and determine as far as practicable what 
method and material can be used with children. Groups report 
as soon as they are prepared, therefore, no time is lost in wait- 
ing for other groups to finish their work. After a group has 
reported, it begins work immediately on another topic. 

The next step was to become familiar with the course of 
study in geography and that part dealing with Louisville as 
outlined for use in the public schools of Louisville. The geog- 
raphy of Louisville is taught in the third grade through food 
and clothing. In the eighth grade, Louisville is studied in re- 
lation to the industries of the United States, and the inter- 
dependence of cities, geographic regions and countries. Since 
some of the students in the class were preparing to teach the 
upper grades and others the primary work, the class worked in 


two groups. 
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The students preparing for the upper grades of the elemen- 
tary school found the study of Louisville in the eighth grade 
began with agriculture. They decided to approach agriculture 
through the tobacco industry in Kentucky. These pictures 
were collected and mounted. <A plan of study of interest to 
children of eighth grade age was discussed. They also decided 
to stress truck farming and the raising of winter wheat, because 
thev felt that both of these phases of agriculture directly in- 
fluenced Louisville’s industrial life. Since this group had ex- 
perience in working out a sand table dramatization, they merely 
planned a truck garden by means of a diagram on the board 
The study of wheat was to be introduced through a trip to 
Ballard and Ballard’s winter wheat mill. Children should be 
taught to look for certain things when a trip is taken; therefore, 
questions, which eighth and third grade children should be 
encouraged to ask, were listed. Then the students visited the 
mill with these questions and other topics for investigation in 
mind. Ina similar way, we discussed suggestions for approach, 
problems, methods of procedure, construction work and _ field 
trips in relation to the other topies of lumbering, mining, manu- 
facturing, transportation, etc., and how they could be studied 
in connection with Louisville. 

The students in the primary group thought of approaching 
Louisville through the study of foods and correlating it with 
the science work. Since construction work plays an important 
part in the work of the primary grades, this group decided to 
work out a sand table dramatization of a truck garden. It was 
planned with the third grade child in mind, stressing those prin- 
ciples which should be emphasized with children of this grade. 
Milk was the next topic for study. A diagram, showing a model 
certified diary farm was drawn as a preparation for sand table 
work. The milk was traced from the creamery in the city to 
the farm. A trip was planned and taken to the creamery. Even 
though the type of information secured and discussed in class 
and the reading that was done in this connection was of college 
grade, the general plan of procedure could be followed with a 
third grade child. 

This same group decided to make i border for the black- 
board which would summarize the work. They thought in terms 
of a third grade child and what he might suggest After a cis- 
cussion, it was finally decided to have six panels showing the 
following story of Louisville—-the Falls of the Ohio, the Keep 
of Sanders (the first commercial venture except for the barter 
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conducted by the fur traders and the Indians), the first steam- 
boat on the Ohio River at Louisville, the canal around the Falls, 
the present water front and a scene ina railroad yard. (These two 
panels of the border were reproduced for this paper.) The art 
teacher directed this phase of the work. 

The project deseribed required thirty hours of class work. 
It was worked out by a first year class which had done no teach- 
ing in the training school. 

Is this type of geography teaching justified in a normal school? 
Does this combination of subject matter and method meet 
the needs of the students? Certainly the work was of college 
grade. The type of investigation, reading and organization re- 
quired for the preparation of the brief alone would meet that 
argument. And yet, the students worked with the children in 
mind. The work was done willingly because the students felt 
they were getting the kind of geography—part of the content and 
a large part of the organization of which could be used im teaching 
the children. 

The dangers of separating subject matter and method are: (1) 
valuable time is wasted in needless repetition, and (2) students 
often fail to get the relation between the two courses when they 
are offered separately. The students frequently learn the method 
of problem solving, handling group work, sand table dramatiza- 
tion and of conducting field trips through doing the work them- 
selves. 

In this paper, | have attempted to show how subject matter 
and method may be correlated in normal school geography. I 
have found that a plan like the one discussed meets the needs of 
the students in our school. The geography must be “professional- 
ized”’ if it is to appeal to the interest of prospective teachers. 
Through working out a series of projects similar to the one out- 
lined, the students discover the priaciples of method underlying 
the development of any phase of geography work. The back- 
ground in such a course does not consist of unrelated facts. It 
deals with the knowledge of the operation of geographic controls 
and with those principles influencing man’s adjustment to his 
environment and his relation to other peoples of the world. 
Therefore, a course 4n geography in a normal school serves its 
highest purpose when subject matter and method are so corre- 
lated that the young teacher makes the training received func- 


tion in her future teaching. 
























'HOOL SCIENCE AND MATHEMATICS 





MATHEMATICS' 
$y Epwarp G. Buraegss, JR. 

Student in The Phillips Exeter Academy, Exeter, N. H. 

Definitions of mathematics like those of many other subjects 
are all right as far as they go but usually they are not complete. 
A great many definitions of this science have been given, one of 
which is ‘‘the science that draws necessary conclusions.”’ This 
applies very well to mathematics but unfortunately applies 
equally well to other sciences. Mathematics is divided into two 
main divisions, namely; applied and pure. Applied mathematics 
is that which is used in everyday life, in all computations, and 
in all kinds of business. Without mathematics modern civiliza- 
tion would be impossible. Pure mathematics is, however, that 
branch with which this paper is concerned. 

The history of mathematics has its origin with the Egyp- 
tians. A manuscript was found written by Ahmes. It consists 
of a collection of all mathematical knowledge known up to that 
time. In it are found expressions for the ratio of the diameter to 
the circumference of a circle (three and one-tenth), and for the 
area of an isosceles triangle equal to one-half the base times one 
of the equal sides. There is in it a table of fractions, with num- 
erators 2 and denominators ranging over the odd numbers from 
3 to 99, expressed as the sum of two or more fractions whose 
numerators are all 1. There were many miscellaneous problems 
listed and their solutions given. The Egyptians, as shown in 
this manuscript, were acquainted with the 3-4-5 triangle. By 
means of this relationship they were able to make the corners 
of their temples and other buildings truly perpendicular. The 
men who had the job of laying off these right angles were offi- 
cially known as rope stretchers. 

There are primarily three divisions of the history of mathe- 
matics. The first division, which was concerned chiefly with 
the accomplishments of the Greeks, lasted from 640 B. C. to 
641 A. D. The second division, which covered the middle 


1There is in this school a Scientific Society made up of those boys who are interested not 
only in Physics and Chemistry but in other lines of Science. A few years ago they formed 
this Society so that they could get together and discuss scientific subjects, perferably such 
as are not touched upon in Physics and Chemistry courses here. 

The Chart of the Sciences which you were kind enough to publish in the Vol. XX, No. 8 
issue of 8. 8. and M., was an example of some work done last year. This year the boys have 
taken some of the more common sciences in that chart and have developed these by giving an 
outline of the ground covered in each case 

Of all the papers presented so far this year the one on Mathematics by one of the Seniors 
seems to me a rather remarkable production for a school boy. I had no hand in the produc- 
tion of this paper He has allowed me to copy it and he has corrected it since then 
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ages and rennaisance lasted from 641 A. D. to 1650 A. D 
Modern mathematical history is concerned with all that happen- 
ed from 1650, with the invention of analytical geometry and 
infinitesimal calculus, to the present day. 

The earliest of the Greek mathematicians was Thales. 
He originated the proofs for a few of the most simple geometric 
theorems, for example, the angles opposite the equal sides of an 
isosceles triangle are equal, if two lines intersect the vertical 
angles are equal, and an angle inscribed in a semicircle is a right 
angle 

Pythagorus was perhaps the greatest of Greek mathematicians 
and philosophers. He founded a school of philosophy which 
had primarily a mathematical basis. This organization was 
really a secret brotherhood and lasted several hundred years. 
Their symbol was the regular pentagram or five pointed star. 
Pythagorus is known chiefly because of the fact that he was the 
first one to give a proof of the important theorem that the 
square on the hypothenuse of a right triangle is equal to the 
sum on the squares of the other two sides. Ever since his time 
right triangles whose sides are integral have been known as 
Pythagorean triangles. m*—n?+2mn=m’+n* is the general 
formula for such triangles where m and n are any two relatively 
prime integers. The five regular solids are due to this famous 
school. They also concerned themselves with the three classical 
problems, namely, the duplication of the cube, the trisection. 
of an angle, and the quadrature of the circle. 

Hippias invented the curve known as the quadratrix by means 
of which not only could an angle be divided into any given ratio 
but a square could be constructed equivalent to a circle. This 
curve, however, like so many other curves was not possible of 
construction by means of the compass and straight edge. Eudox- 
us was a famous mathematician to whom we owe most of the 
propositions of the fifth book of Euclid’s Elements,the dividing 
of a line in extreme and mean ratio, and the method of exhaus- 
tion so necessary in some theorems. Hippocrates was the first 
one to find an expression for the area of a circular figure by or- 
thodox means. To Plato we are indebted for the analytical 
method of proof. ~ 

Che remainder of the history of the first period is concerned 
with the famous school of learning founded at Alexandria in 
300 B.C. This was really a university. It was richly endowed, 
supplied with lecture rooms, libraries, museums, laboratories 
and botanical gardens. This university was the intellectual 
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With the 


first Alexandrian school (300 B. C. to 30 B. C.) were three great 


names, 


sidered as the greatest of 


Euclid, Archimedes and Apollonius. 
Greek mathematicians. 


Euclid is 


con- 


This fame 


was due not to his original compositions but to his arrangement 


of all geometrical knowledge in logical order and founded on 


basic 
work 


have been made. 


axioms and postulates. 


The logical order of this great 


is so perfect that even to the present. day few changes 


What is particularly interesting about this 


work is that Euclid has included in it a great many elementary 
propositions on the theory of numbers geometrically proved 


Archimedes, the second of these great men, was not only a 


mathematician but a physicist and engineer as well. 
on all these lines are considerable. 


mental laws of hydrostatics. 


His works 


To him are due two funda- 


He was in addition the inventor 


of many ingenious devices such as catapults, burning glasses and 


the Archimedian screw for raising water. 
Measure of the 


Spirals, 


follows: 1. 


Quadrature of the parabola, 


Plane Geometry 


ce) 


trical methods, parallel lines, 


inscribed heptagon, systems of tangent circles, 2. 


(a) 


properties of right triangles, 


try, (a) The sphere and cylinder 


Treatises on the 13 semi-regular polyhedrons, 


t, Mechanics, 


a) Hydrostatics, 


». 


Astronomy. 


(“2 
” 


His works were as 


Circle. b 


(d) Treatises on geome- 


the 


Solid Geome- 


b) Conoids and Spheroids, Cc 


Arithmeti 


Apollonius, the third of these great men, was the first mathe- 


matician to write 


a treatise on conic sections. 


This contained 


400 propositions which were divided into eight books, one of 


which, however, 


has been 


lost 


There are many other men of this period whose works in mathe- 


matics were considerable. 
for writing down the prinie numbers up to any given limit 
It has been estimated that it would take 300 hours to write down 


Kratosthenes devised a simple method 


the prime numbers between one and one million by this method 


which is known 


Diocles invented the curve known 
Hero, who was an engineer, surveyor, 


as the 


used for the same purpose. 


The second Alexandrian school (30 B. ¢ 


Sieve 


of 
devised the conchoid for the purpose of trisecting the angle 


Eratosthenes. 


as the cissoid, which 


the area of a triangle in terms of the sides. 


Nicomedes 


was 


and mathematician, was the first to obtain an expression for 


’.. to 641 A. D.) 1s 


associated with such names as Ptolemy, Pappus and Diophantus, 


Diophantus did a great deal of work in connection with the 


theory of numbers. 
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This famous school which had been in existence for one 
thousand years was destroyed in 641 A. D. by decree of the 
church. All the written records of this university were inten- 
tionally destroyed. It seems a pity that all this scientific liter- 
ature was lost to us. 

The second period covers the Middle Ages and the Renais- 
sance. Perhaps the first mathematician of importance was 
Leonardo of Pisa (1171 A. D.) who wrote a treatise on algebra 
which was in fact a collection of all the algebraic knowledge 
then known. He was the originator of a certain series of numbers 
known as the Fibonacci or summation series. John Napier 
1550) was the inventor of logarithms. Without. the aid of this 
method of computation it would be practically impossible to carry 
on the calculations which are now made in astronomy. Even 
to engineers logarithms are practically gndespensible. To this 
second period in the history of mathematics we owe the crea- 
tion of modern arithmetic, algebra, and trigonometry. 

The history of modern mathematics begins in 1650 with 
the invention of the methods of analytical geometry by Des- 
cartes. He investigated plane curves and constructed 
tangents to them by means of first constructing a tangent 
circle. In the theory of equations Descartes’ Law of Signs plays 
an important part. There are many other names associated 
with this period, such as Pascal and Wallis. The French mathe- 
matician, Fermat (1601), was one of the most remarkable. He 
devoted himself almost exclusively to the theory of numbers 
and discovered many original relationships. The following 
are a few of his theorems: 1. A number can be expressed as the 
difference of two squares in as many ways as it is the product 
of two factors. 2. If pis a prime number and a Is any integer, 
then a?~'=1 (mod p). The equation 2°+y* =z* has no solution 
in integers if n is greater than 2. (Note.—This equation ts 
known as Fermat's Greater Theorem. This theorem was found 
written on the flyleaf of one of Fermet’s books, and he re- 
marked in a note that he did not give the proof because of 
lack of room. Ever since that time mathematicians have been 
trying to find a general proof of the theorem. None however 
have succeeded. Theproof has been found, nevertheless, for 


many particular cases. ) 
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Mersenne was another mathematician whose interest 
was in the theory of numbers. He stated that the number 
2°—1 is a prime number if and only if p is equal to 1, 2, 3, 5, 7, 
13, 17, 31, 61, 127, and 257. The first ten values make the 
number prime. In addition to these numbers it has recently 
been found that values for p equal to 89, 107, will make the 
number prime. It is evident, however, that Mersenne was in the 
possession of some powerful method of investigation. Newton, 
besides being a great physicist and astronomer, was an excel- 
lent mathematician. Euler (1717) was noted because of the 
versatility and enormous quantity of his works. A society was 
formed merely for the purpose of publishing his works, which 
filled 45 large volumes. He originated two theorems concerning 
general properties of polyhedrons. He proved that the num- 
ber 2°+1 is not prime but has for its smallest factor 641. 
He demonstrated that the equation z'*+1=0 has for one root 
the incommensurable number e, which is the base of the nat- 
ural system of logarithms. The three mathematicians, Lagrange, 
considered the greatest in the 18th century, Laplace, and Le- 
gendre, who originated the law of quadratic reciprocity, are 
all well known. 

One of the most outstanding mathematicians is the German 
Gauss (1777). He wrote a classical work on the theory of 
numbers. He proved that a regular polygon whose number of 
sides is equal to a prime number of the form 2*°+1 may be in 
scribed in a circle by means of the compass and straight edge. 
This proof makes it possible to inscribe in a circle a polygon 
of 3, 5, 17, 257, and 65537 sides. He based his proof on the 
fact that equations of the form z*®=1 can often be reduced to 
two or more equations of the second degree. The results dis- 
covered by Gauss are certainly the most remarkaple that have 
been made in recent times. 

Henry Smith, Cauchy, and Dirichlet are other well-known 
mathematicians of this period. Dirichlet gave a proof of the 
theorem that in any arithmetical progression in which the first 
term and common difference are relatively prime will appear 
an infinite number of prime numbers. 

No attempt has been made to mention the names of all 
mathematicians who are worthy of note. Some, no doubt, 
of the most famous have not been mentioned. This rough 
outline of the history, however, will show, I think, that the 
advance of mathematics up to the present day has been due 
not to the investigations of one man but to the work of all. 
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Pure mathematics may be divided into either three or four 


divisions. 
analysis. It 
in one bran 
cut delineati 
generalized 
quainted wi 
theories are, 


of algebra: 


It may be divided into algebra, geometry, and 
often happens, however, that the mathematics 
+h will be used in another branch, so that no clean 
on can be made. Algebra is for the most part merely 
arithmetic. Most people are without doubt ac- 
th the simplest parts of algebra. The following 
however, examples of what comes under the head 
the theory of equations, which in itself is almost 


enough to be a separate branch of mathematics; the theory of 


choice and chance, the theory of numbers, and series. 
There are many different kinds of series. The simplest 


of them is 


the arithmetic progression in which each term 


differs from the preceding term by a constant difference. 


There is the 


geometric series in which each term varies from the 


preceding by a constant ratio. The harmonic series is merely 
formed by turning the terms of an arithmetic series upside 


down. The 


numerators of the fractions thus formed will be 


unity and the denominators will form an arithmetic progression. 


Certain seri 


»s often are used for approximating square roots, 


the value of e, and the ratio of the circumference to the diameter 


of uu circle. 
of series to 7{ 


This particular ratio has been calculated by means 
17 decimal places. In the Fibonnaci Series each term 


is the sum of the 2 preceding terms. The first few terms of the 
series are 0, 1, 1, 2, 3, 5, 8, 13, 21, 34, ete. Any term is denoted 


by u, where 
u the value « 
and by Uy 

toring any t 


n denotes the position of the term in the series and 
f the term itself. The term u,,, is divisible by uy, 
This property provides a practical method of fac- 
erm in the series where n is not prime. This se- 


ries figures in the paradoxical division of a quare whose area 


is 64 intoar 
has a great 1 


ectangle whose area is 65. This series of numbers 
nany remarkable properties many of which have 


led to important results along other lines, especially in the fac- 
toring of large numbers. Even in nature this particular series 
plays an important role in the phenomena of phyllotaxis. Phyl- 
lotaxis is the arrangement of seeds in certain plants such as 


the pine con 


e and sunflower. In the sunflower it will be no- 


ticed that the divisions between the rows of seeds form diverg- 


ing spirals. 
each turning 
the number 


will always exactly correspond to two consecutive terms in the 


There is a system of short spirals and one of long, 
in opposite directions. It has been observed that 
of long spirals and the number of short spirals 
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series. Another one of the remarkable properties of this series 
is that the quotient of two consecutive terms approaches as a 
limit the ratio of the segments of a line divided in extreme and 
mean ratio. ; 

The theory of numbers is another interesting branch of 
algebra or generalized arithmetic which has occupied the atten - 
tion of mathematicians and amateurs even from the earliest 
times. The theory of numbers is, properly speaking, the study 
of relationships which exist between integers. All numbers are 
divided into two main divisions, namely, prime and com- 
posite. A prime number has no other factors besides unity and 
itself. Euclid proved in his elements that the number of primes 
is infinite. This does away with all hope of ever finding any 
largest prime number. Large lists of prime numbers, however, 
have been made. A German spent 25 years in compiling a list 
of prime numbers in the first hundred millions, which unfortu- 
nately contains many errors. In recent years an American 
mathematician, Lehmer, has compiled an accurate list of primes 
in the first ten millions. There is no known function which will 
always produce prime numbers. 

There is a certain kind of numbers known as perfect num- 
bers. These numbers have the property of being equal to the 
sum of their divisors. Only 13 such numbers are known. For 
example 6 and 28 are perfect numbers. Euclid proved that every 
even perfect number is of the form 2"'(2"—1) where 2"—1 is a 
prime number. No perfect numbers which are odd are known. 
The great difficulty connected with perfect numbers is to find a 
prime value of n such that 2"—1 is a prime number. 

In carrying on investigations in the theory of numbers a 
device known as the congruence is indispensible. This device 
greatly shortens the work of division of large numbers. For 
instance it can be verified that the number 2% +1,.a number 
of more than twenty trillion places has the factor 2,748,779,- 
069,441, by the method of congruences. This is a striking 
example of the power of the method. 

The theory of numbers is so vast in itself that ft would 
take many volumes to develope it fully. 

There are three main divisions of geometry: plane, solid, 
and analytic. Analytical geometry is the investigation of the 
properties of curves and surfaces by means of a system of 
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co-ordinates. This branch of geometry is almost wholly the 
study of various kinds of curves, such as the conic sections, the 
cissoid, the conchoid, the catenary, many different kinds of 
odontoidal curves, spirals and many others for which there is no 
place to mention here. Each curve determines a certain locus and 
has its own typical equation. There is an infinite number of 
curves for the reason that any unknown in an equation may be 
raised to any power. Each equation of a different degree will 
produce its own characteristics when plotted graphically. 


There are various other subjects which are intimately con- 
nected with geometry, such as the principles of inversion, of link- 
ages, and the group theory. 


In this paper a general outline has been given and only a 
few particular subjects have been touched upon. A fair part 
of mathematics is familiar to all. A few of the subjects which 
may not be so familiar have been suggested. The theory 
of functions has been scarcely touched upon, but this branch of 
mathematics is perhaps one of the most important at the present 
time. Only in recent years has it been receiving the attention 
due. Noman can hope to master all mathematics. Any particu- 
lar branch is enough for a lifetime. 


There are many topics of mathematics which, although 
they have no practical use, are interesting to the mathematician 
or even toamateurs. The subject of magic squares is an example 
of such a subject. A magic square is an arrangement of the 
first n? numbers in the form of a square such that the sum of 
the numbers in both the diagonals or in any row or column is 
constant The most remarkable thing about them is how- 
ever the great number of such squares possible. With the 
first nine numbers there is only one square possible. With 
the first sixteen numbers, however, 880 such squares, all 
different, are possible. The great French mathematician, 
Fermat, stated that with the first 64 numbers it was possi- 
ble to form 1,004,144,995,344 such squares each one being 
basically different in its formation. He later acknowledged, 
however, that his method did not actually give all such squares 
possible. Thus we see that the subject of magic squares is one 
of great complexity. 

The science of mathematics is intimately related with 


practically all the other sciences. With physics it is related 
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through the formulas of physics. In chemistry it is a significant 
fact in relation to mathematics that the combining weights of 
elements are in the ratio of small whole numbers. Into nature 
mathematics finds its way through the logarithmic spiral design 
in shells and in the edges of certain leaves. The phenomenon of 
phillotaxis is a striking example of the interrelation of mathe- 
matics and nature. In art mathematics is related through 
dynamic symmetry. The wall paintings of the Egyptians and 
practically all the works of art of the Greeks have their propor- 
tions founded on dynamic symmetry. This symmetry is essen- 
tially the pleasing combination of certain rectangles. The ratio 
of the sides of these rectangles is as one is to the square root of 
n. The most common rectangles are root 2, root 3, and 
root 5. The rectangle of the whirling square is another 
form which is often found; it is a combination of the root 5 
rectangle and the square. The ratio of the two sides is the same 
as the ratio of the segments of a line divided in extreme and mean 
ratio. In mineral crystals there are many mathematical rela- 
tionships. Mathematics of all sciences is that which is per- 
haps the most intimately related with other sciences. 

It can safely be assumed that only a small part of all mathe- 
matical relationships are known and studied. New discoveries 
are being made all the time and will without doubt continue to 


be made. 


WEEDS NOT FLOWERS CAUSE OF HAY FEVER. 


Hay-fever is not a defect of the strenuous American temperament, 
but a universal nuisance, although in older countries less abundant be- 
cause of the lack of culprit weeds, according to Dr. Ivor Griffith of th 
Philadelphia College of Pharmacy. It may be alleviated or even cured, 
he stated, by the same method that the boy whom his first cigar makes 
deathly sick gets aceustomed to tobaeceo, by a repetition of small doses 

Dr. Griffith said the pollens which are responsible for hay-fever are 
seldom those of flowers, which are sticky and relatively heavy, and which 
because of the sweet odor of the flowers are largely carried by bees and 
insects so attracted, but are those of the perfumeless and inconspicuous 
flowers of the weeds and grasses Insects leave these alone and so Nature 
broadeasts them on every wind 

“First cateh your pollen’’ was Dr. Griffith's first recipe for a cure 
This can be done by rubbing various pollens into scratches on the suf- 
ferer’s arm. The guilty weed will raise a welt. Then, aleoholie solutions 
of the pollen in small and increasing doses will frequently so harden the 
sufferer that, although formerly so sensitive as, according to Dr. Griffith, 
‘“‘to sneeze every time a grass widow goes by,”’ he may walk across pasture 
fields in comfort 

Similar methods are used, he said, in the treatment of the even more 
serious and sometimes disabling asthmas due to sensitiveness to animal! 
substances such as horse or eat dandruff, goosefeathers, or eggs Science 
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SOME CONTRASTS IN THE GEOGRAPHY OF THE VIRGINIA 
PIEDMONT AND THE ILLINOIS PLAIN. ' 


By Miss Bessie Asuron. 
University of Illinois, Urbana, Ill. 

The Virginia Piedmont and the plain of Illinois represent 
two decidedly agricultural sections of our country. While they 
are alike in some respects, the differences are great enough to 
attract the attention of the most casual observer, the conspicu- 
ous contrasts being those of topography and soil and the conse- 
quent human response. To one who is accustomed to the 
monotony of plains such as those of Illinois, the undulating sur- 
face of the Piedmont, with its numerous slopes, many of them 
still wooded, others yellow with grain or green with meadow 
grass, is truly attractive. To give variety, here and there are 
great gashes in the covering of vegetation where erosion has 
gained the mastery, revealing the bright red soil—gaping wounds 
in the side of Mother Earth. In order to be more exact I have 
chosen two counties which I believe to be typical of the territory 
they represent—-Prince Edward County of Virginia and Cham- 
paign County, Illinois. The comparisons made hereafter refer 
especially to these two areas. 

Prince Edward County, Virginia, lies midway between 
the Fall Line and the Blue Ridge in the region known as the 
Piedmont, or, to Virginians, as Middle Virginia. Farmville, 
the largest town and the county seat, is on the Appomattox 
River nearly sixty miles from Richmond on the east and about 
forty miles from Lynchburg on the west. The southernmost 
part of the county is in latitude 37°5’—about 180 miles farther 
south than the southern limits of Champaign County. 

While the climate of this section is much like that of Illinois 
the geographic position, and to a slight degree, perhaps, the 
lower altitude, give summers a little hotter, winters not quite 
so cold, longer spring and autumn seasons, and slightly heavier 
rainfall distributed somewhat more evenly throughout the year. 
The high summer temperature, long growing season, and abun- 
dant rainfall are characteristics which make the climate one of 
the greatest assets of the State. 

Dr. Thomas L. Watson, State Geologist of Virginia, has 
described the topography of the Piedmont Plateau Province 
as one “‘of a more or less smooth, broadly rolling or undulating 
upland, of moderate elevation into which the streams have 
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rather deeply sunk their channels. Scattering hills and ridges 
unreduced residuals—-rise in some cases several hundred feet 
above the general level of the upland surface of the plateau. 
Below the upland surface, deep and narrow gorges have been 
carved by the streams.” No conspicuous elevation is found in 
Prince Edward county, its highest point being only 715 feet 
above the sea, about 200 feet abve the upland, and less than 
465 feet above the lowest point along the Appomattox River 
Higher elevations do occur in the vicinity, however, such as 
Willis Mt., Buckingham county, which rises to an elevation 
of 1,159 feet and whose rugged outlines can be clearly seen from 
Farmville about twelve miles away. It is not only in the greater 
amount of relief, but in the greater number of streams and 
slopes that the topography of the Virginia section differs from 
that of Illinois. The largest square field without a permanent 
stream that could be laid out in Prince Edward County would 
contain but little more than one square mile, while a similar 
area in Champaign County would cover at least eighteen square 
miles. 

This contrast in topography helps to explain the difference 
in the use of the land in the two regions. In 1920 less than 
thirtv-two per cent of Prince Edward County was improved 
farm land while Champaign County reported 88! per cent of 
the area as such. The reverse is true, however, in woodland in 
farms, forty per cent of the area of Prince Edward County and 
1% per cent of Champaign County is in the use of wood for 
fuel. In this section of Virginia every backyard has its pile of 
stove-wood and trade in cord-wood is considerable to furnish 
fuel for the kitchen stove and to feed the small sheet-iron air- 
tight heaters that are in common use there. Such a stove would 
be a novelty in Champaign County, while a load of cord-wood 
is seldom seen. 

The roads respond to the type of topography found in the 
Piedmont by clinging persistently to the summits of the upland 
ridges between the streams, an occasional one following the 
ridge so continuously as to be known, locally, as “the ridge 
road.”’ In the rougher sections, as in the vicinity of Willis Mt 
where the road must cross the narrow valleys, the frail wooden 
bridges are frequently carried away by freshets. after which, 
until the bridges are repaired, travelers cheerfully ford the 
creeks though they may be ten to fifteen feet wide and offer a 


Mineral Resources of Virginia, 1907, pp. 5-6 
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deop of from one to two feet from the road to the stream bed. 
In order to take advantage of the best grades the roads are very 
crooked, many of them requiring a drive of perhaps seventeen 
miles to reach a point twelve miles distant. Some of the roads 
are hard-surfaced for short distances near the larger towns, but, 
for the most part, ‘‘dirt’’ roads prevail. 

Travel over the roads is done in almost every conceivable 
way. On Saturday afternoon when the country people are re- 
turning from town, one can see people on foot and on horse or 
mule-back, one and two-horse farm wagons, single and double 
buggies, automobiles, and even the faithful ox, driven some- 
times single, sometimes double, and attached to a farm wagon, 
two-wheeled cart, or, rarely, to the more aristocratic light buggy. 
The possessor of the ox is more often colored, that element form- 
ing fifty-five per cent of the population of the county in 1920, 
but many of the less prosperous whites find in the ox their great- 
est help. It is easy to contrast with this the many miles of 
nearly level hard-surfaced road of Champaign County, extend- 
ing over the country in a straight line for miles and traversed 
by little but the speedy automobile. 

The most conspicuous difference in soil between the Virginia 
Piedmont and the Illinois plain is one of color. The crystal-line 
gneisses and schists of the former region contain iron-bearing 
ninerals which give rise to a bright brick-red colored soil in the 
advanced stages of weathering. Here and there are patches of 
lighter colored soil which represent the earlier stages of weather- 
ing in which disintegration has taken place more than decompo- 
sition. These soils are mostly of clay with a compact subsoil 
which does not allow ready absorption of the run-off during 
rains, and which results in relatively rapid erosion on even more 
gentle slopes such as are not seriously affected in Illinois where 
made of the looser textured glacial drift. Many years of bleach- 
ing by the weather, rapid erosion, and continuous cropping of 
tobacco have impoverished the soil to such an extent that a 
large use of commercial fertilizer is necessary. On farms re- 
ported to the census enumerators in 1920 $147,790 was ex- 
pended for fertilizer in Prince Edward County as against $33,326 
for Champaign County which is nearly three times the size. 
The contrast in topgraphy and soil between the two regions is 
further reflected in the valuation of the land, the average land 
value per acre in 1920 being $25.11 and $339.07 respectively, 


for Prince Edward and Champaign Counties. 
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In each section agriculture is the predominant industry; 
eighty-two per cent of the population of Prince Edward County 
being rural in 1920 and fifty-two per cent of Champaign County. 
Corn is the most important crop in acreage in each case, that 
cereal occupying thirty-five and fifty-two per cent, respectively, 
of the cultivated land. The more favorable geographic condi- 
tions for corn production in the latter county is indicated not 
only in the larger acreage, but also in the average yield per acre, 
which is nearly three times as great as in Prince Edward County.*® 
The importance of oats in the corn producing regions where it 
fits into the labor economy of the farmer is shown in Champaign 
county in which it occupies second place in acreage, wheat third, 
and hay and forage fourth. In the Virginia section hay and 
forage occupy second place with tobacco, the great money crop, 
as third in acreage. Tobacco is also the labor consuming crop, 
the quality depending not alone on soil and weather conditions, 
but much on the kind of attention given to it during its growth. 

Topography, soil, labor requirements for crops, and the 
price of labor are some of the factors affecting the size of farms 
It is interesting to note that in Virginia where the rough to- 
pography interferes with the most economical use of large 
machines and where tobacco, which requires a great amount 
of hand labor is a leading crop, the farms average less than 
100 acres. This is a decrease of 6.2 acres per farm since 1910, 
probably in response to the recent high price of labor. In 
Champaign County where machinery can be used satisfactor- 
ily the farms have an average size of 165 acres, a slight increase 
over the figures of 1910. 

The greatest consequence of the geographic conditions 
noted is the respective wealth of the two sections. The pros- 
perity of the Illinois plain is an established fact to the Virginian 
though the Illinois farmer may not realize his good fortune 
The difference is easy to distinguish, however, in either sec- 
tion after a sojourn in the other. The well-tilled, generally 
level fields of Illinois with a rank growth of crops almost con- 
tinuous as far as the eye can see, the good straight roads, and 
the modern and spacious farm buildings present. a striking con- 
trast to the wooded or waste slopes interspersed with cultivated 
fields, some of them offering the prospect of an uncertain yield 
the winding roads, and the many small and poor farm buildings 
of the Virginia Piedmont 


*The proportion is 42-15 
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BLOOMING RECORDS OF THE APPLE. ' 
By C. 8. CRANDALL, 
University of Illinois, Urbana, Ill. 

Recording plant processes that occur periodically is re- 
ceiving more attention than formerly and there is increasing 
belief in the scientific and economic importance of records of 
this character. The making of flowering records is a compar- 
atively simple matter; but, in order to make such records of 
value they must be digested, brought into orderly form and in- 
terpreted in such manner as will develop principles and admit 
conclusions that may be formulated in a way to support some 
canon of science or guide economic procedure, and this is not a 
simple matter. , 

This applies not only to bloom records of apples, but to 
all other accumulated records touching any phase of the life 
of living plants. Problems that, at first, may appear simple 
soon develop an unexpected complexity; questions present 
themselves at every step, questions that may involve morpho- 
logical studies, or inquiry into physiological functions or even 
determinations of chemical composition. The subjects are 
living organisms; they follow a fixed sequence of life events 
but they vary in time and manner of meeting and passing these 
events. 

The investigator may speculate on the causes of observed 
departures from expected occurrences, reach and announce con- 
clusions that may or may not be correct, or he may by more or 
less prolonged experiments reach conclusions that will stand, 
or he may ignore the questions arising, merely state the facts 
and allow the reader to draw his own conclusions. 

Bloom records to be considered were taken at the Illinois 
Agricultural Experiment Station; they include flowering dates 
and periods of 106 varieties having records of from ten to six- 
teen years. 

For central Illinois the flowering period for apples is short; 
in some seasons very short. Heat waves, in some seasons, 
bring trees into full bloom with astonishing rapidity; flowers 
retain the ability to function for a brief period and the whole 
flowering process is over in a very few days. Other seasons are 
characterized by abnormally low temperatures, by excessive 
rainfall, or by rapidly alternating periods of heat and cold so 
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the flowering is very irregular and the blooming period much 
prolonged. 

Of the 106 varieties, thirty-eight are recorded as having 
bloomed in each of the sixteen years; twenty-four bloomed in 
ach of fifteen years; twenty-three in each of fourteen years; 
eleven in each of thirteen years; five in each of twelve years; 
three in each of eleven years, and two in each of ten years 
For the sixteen years, (1901-1916) flowering periods have ranged 
from ten to twenty-two days; the average is approximately 
sixteen days. Records of 1906 and 1911 are near the average: 
seven years had periods one to six days longer then the average 
and seven years had periods one to six days shorter than the 
average. 

The full flowering period for the sixteen years is included 
between the dates of April 2 and May 21 and is thus fifty days 
in length, and this includes one year so abnormal as to set it 
apart from all other years; I refer to 1910, in which year flowering 
began April 2 and ended April 19. Omit 1910 and the full 
flowering period has extended from April 18 to May 21 or thirty- 
four days. 

Some varieties tend to bloom early, others late, but there 
is no variety holding place as earliest bloomer or as latest bloom- 
er with constancy; they vary within wide limits. Causes for 
these variations must be looked for in seasonal differences in 
vigor of individual trees. All trees are subjected to the same 
atmospheric conditions and presumably the soil is uniform, but 
all trees do not behave in the same manner with reference to 
their functions; one tree, in a given year, makes greater growth 
than another, has more and better foliage and exceeds its neigh- 





bor in fruit production; in another year the performance of the 
two may be exactly reversed in all these particulars. In the 
same way response of flower buds to the stimulus of advancing 
spring may be quick and vigorous or tardy and weak, depending 
upon the condition of the individual. 

The seasonal abnormality of 1910 was so great that it 
deserves brief mention. The bloom extended from April 2 to 
19, a period of eighteen days. A period of the same length was 
recorded for 1909, one a day shorter in 1904, another a day long- | 
er in 1905; nine of the twelve remaining years had periods from 
two to eight days shorter and for three years the periods were 
three and four days longer. Individual periods ranged from 
four to nine days much as in normal years. It appears that the 
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whole flowering period was simply moved forward until the 
ending of bloom for the latest flowering variety overlapped, by 
but one day, the earliest opening of flowers in any other year. 


The early bloom is directly attributable to abnormal weath- 
er in March. The month was dry, the rainfall only .38 inch; 
mean maximum temperature 63°, mean minimum 37.7°, and 
mean daily 52.3°. For the last half of the month the absolute 
maximum was 85°, the mean maximum 73.9°, and mean mini- 
mum 44.7°. For the period of bloom, April 2-19, the mean 
daily temperature was 53.4°, the mean maximum 65.6°, and the 
mean minimum 42.1°. 


I wish now to compare this earliest blooming period of 
1910 with the period for 1904 which was the latest recorded— 
May 5-21. The comparison covers 102 varieties that bloomed 
in both years. The full flowering periods for the two years 
differ but by one day, seventeen days in 1904 and eighteen 
days in 1910, but the beginning date in 1910 was thirty-four 
days in advance of the beginning date in 1904. 

Flowering periods for individual varieties tend to concen- 
tration about the six, seven and eight-day periods in both 
vears; the day-groups in 1904 number eight with a range of 
from four to fourteen days; in 1910 there were six day-groups 
with a range of from four to nine days. The average period 
was 7.34 days in 1904 and 6.78 days in 1910, a half day longer 
(.56) in the year when the blooming period occurred thirty- 
four calendar days later than in the year of early bloom. 

It would be reasonable to expect that in contrasting the 
blooming periods of two years, one of which was more than a 
month later in the season than the other, the periods of indi- 
vidual varieties would be shorter and concentrated under a 
less number of day-periods in that year in which the blooming 
period was latest in season, because the more powerful action 
of the sun and the presumed greater aggregate of heat units in 
the advanced season would so stimulate plant functions that 
blooming of varieties would proceed rapidly and result in con- 
centration within narrow time limits of short individual periods, 
but in this case the reverse is true. Not only are the full flower- 
ing periods, although separated by more than a month, of near- 
ly equal length, but individual periods have a shorter average 
in the early year and there are twice as many varieties having 
four and five-day periods as in the later year. 
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Fluctuations in length of varietal flowering periods are 
common to all varieties and all years; they are no more marked 
in the years 1904 and 1910—the earliest and latest years 
than they are in other years. Grandmother, which had a five- 
day period in 1910, had a ten-day period in 1904, and Repka 
Malenka with an eight-day period in 1910, had a fourteen-day 
period in 1904. There were fifty varieties that had periods 
from one to six days longer in 1904 than in 1910, while twenty- 
nine other varieties had periods from one to four days longer 
in 1910 than in 1904. These differences suggest the operation 
of influences entirely apart from temperature, moisture, or 
other climatic conditions. 

For the sixteen years of record, average varietal flowering 
periods ranged from five days to ten days; this average was 
five days in 1910 and 1915, six days in 1908 and 1912; seven 
days in each of six years, eight days in each of three years, nine 
days in 1903 and 1914 and ten days in 1907. The lengths of 
blooming periods for individual varieties may be near together 
in one year and widely separated in another year; there is great 
variation in this; thus in 1907 the minimum of three days was 
represented by two varieties, the maximum period of seventeen 
days by one variety, and each number of days falling between 
three and seventeen was represented by from one to thirteen 
varieties; this largest number—thirteen—falling on the twelve- 
day period. The total number of periods, each differing from 
its neighbor by one day, was fifteen; at the other extreme the 
year 1915 has the record, for the 100 varieties blooming in that 
year, concentrated into three periods; seven varieties each had 
a four-day period, fifty-seven varieties had each a five-day peri- 
od, and thirty-six varieties had six-day periods. 

Amount of bloom is not open to exact determination, but 
estimates are believed to be helpful in summation of character- 
istics of varieties and in separating those having well-defined 
tendencies towards insufficient bloom from those having the 
opposite tendency. Observations made year after year convey 
a very definite impression of wide seasonal differences in be- 
havior of varieties and individuals; of very unequal response to 
exterior conditions observed and assumed to exert influence either 
as stimuli to increased activity, or as agents operating to re- 
tard or diminish plant processes and, further, of the fact that 
factors governing performance are complex and dependent upon 
physiological changes that are difficult to understand or rightly 
interpret. 
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Amount of bloom is not determined at blooming time, but 
during the preceding year at the time of bud formation, and, 
whether the amount is large or small, must depend upon the 
condition of the trees and the conditions to which they are 
subjected during the bud forming period. 

Classified as belonging to one or the other of two divi- 
sions, no bloom or not sufficient for a crop and enough for a 
crop, the 1696 records for the 106 varieties for sixteen years 
divide as 636 with none or insufficient bloom and 1,060 with 
sufficient for a crop. From examination of the records it ap- 
pears that 1913 was the year of maximum performance, for in 
that year 101 or 95.29 percent of the varieties had sufficient 
bloom; next to this was 1915 with 97 or 91.51 percent with 
satisfactory bloom. At the other extreme 1902 and 1907 had 
each only forty-one or 38.68 per cent of the varieties having 
sufficient bloom. In other years the distribution was irregular. 

Very heavy or excessive bloom occurred ninety-two times 
in fifty-eight varieties in eight of the sixteen years; thirty-two 
varieties appear in the list recording very heavy bloom but once; 
twenty-one varieties appear twice; three appear three times 
one, four and another five times. For the twenty-one varieties 
each appearing twice, there were two cases in which the years 
of heavy bloom were consecutive, five cases of alternation with 
sufficient bloom in the intervening year and fourteen cases in 
which the years of heavy bloom were separated by from eight 
to twelve years. 

The variety having full bloom in four years was Oldenburg; 
the years were 1902 and 1904, and 1914 and 1916; between each 
of these pairs was a year of moderate bloom and for the sixteen 
years the variety has record of twelve good and four poor years. 

The variety Borsdorf has the highest record of any of the 
106 in that in no one of the sixteen years was there a deficiency; 
it had moderate bloom in two years, full bloom in eleven years, 
and very full bloom in three years. 

There are wide differences in varieties as regards their 
blooming tendencies. Some are inclined to produce sufficient 
bloom nearly every year while others rarely attain satisfactory 
production. 

Cases of alternation of full or heavy with light or no bloom 
occur occasionally, but they are less common than the occur- 
rence of from three to five or even six consecutive years character- 
ized by the same amount of bloom, either scant, moderate, or 


full. 
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In this fact is seen evidence of the inequality of response by 
different varieties to the same attendant conditions. Each 
variety appears to follow a course of its own, individuality 
stands out strongly and there appears no single agency or group 
of agencies that operate on more than very restricted lists of 
varieties for limited periods to govern performance in flower 
production. 

Effort has been made to trace relationship between amount 
of bloom, in a given year, and conditions of temperature and 
moisture prevailing during the months of June, July and Aug- 
ust of the preceding year, but the irregularities found were 
such as to render existence of any definite relation doubtful; 
correlation cannot be established for the reason that temper- 
ature and rainfall are only two of a long array of factors all of 
which may operate to influence bloom performance. Temper- 
ature and rainfall may be the most important, but taken alone 
they cannot lead to correct interpretation of observed results 
because other, and possibly equally important factors are left 
out. 

Computations from incomplete data only serve to confuse; 
they do not aid in understanding observed phenomena and 
hence accomplish no good purpose. Even with full data at 
hand, determination o: the causes of observed irregularities 
in flowering would be difficult because of the complex nature 
of the problem. Like any other problem involving the physi- 
ological processes of plants the facto-: that influence results 
are very numerous, these factors interact among themselves, 
they are difficult to isolate, and, to associate correctly any one 
of them with observed phenomena is possible only through 
close and prolonged study. 

With all varieties there are marked irregularities in the 
alternation of long and short blooming periods, and, further, 
there are conspicuous departures from those relative lengths of 
periods of different varieties that might be easily assumed to 
be constant; thus, where two varieties, in any one year, have 
blooming periods differing in length by several days, one, say 
twice as long as the other, it would not be unreasonable to sup- 
pose that the varieties in question would hold to an approxi- 
mation of the difference in other or all seasons. As matter of 
fact the relative lengths of the periods in one season may be 
reversed in the succeeding season. 

This occurrence indicates plainly that temperature and 
general atmospheric conditions, commonly regarded as the 
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chief determiners of lengths of blooming periods, do not act 
equally on all varieties in all seasons, or that varieties develop 
within themselves qualities that render them less susceptible 
to stimulation, or more resistant to adverse conditions in one 
season than in another. 

In illustration, the records of Tolman and Whitney for the 
years 1903 and 1908 may be cited. The flowering period for 
Tolman in 1903, a year having a long average flowering period 
(9.2 days) for all varieties, was six days, while in 1908, when the 
average period for all varieties was short (5.94 days) the period 
recorded was 16 days. In contrast with this record, Whitney, 
with a variety average for 16 years of 734, had its flowering 
period lengthened to fourteen days in 1903 and contracted to 
five days in 1908. Bringing these records side by side for ready 
comparison they appear as below: 


1903 1908 
Blooming period for Tolman 6 days 16 days 
Blooming period for Whitney 14 days 5 days 


The trees compared were of the same age, grew but a few 
rods apart and had received the same care each year. 

Variations in lengths of blooming periods such as those 
cited are of common occurrence and cannot be caused by spring 
weather conditions alone; by their marked irregularities they 
suggest that the individual rather than the variety must be the 
basis from which performance is considered. Trees of one va- 
riety growing together in the same row do not act alike; one 
starts earlier, pushes stronger, and completes its period of bloom 
in less time than does its neighbor. It is said of such a tree 
that it was in better condition than the other, had more vigor 
and was thus enabled to outclass its neighbor; this is true, but 
when the question is asked, why was the tree in better condi- 
tion and possessed of greater vigor, the answer is not imined- 
iately forthcoming. 

The tree of greater vigor may be constitutionally better 
than its neighbor; it may have had access to better food sup- 
ply; it may have more completely recovered from a fruiting 
effort; it may have escaped a parasite that damaged its neigh- 
bor; any of these or possible other causes, singly or in combi- 
nation, may have operated to bring about the recorded differ- 
ences, leaving no evidence of operation that is apparent at the 


time bloom record is made, 
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MATHEMATICAL SHORTCOMINGS OF THE GREEKS. 
By G. A. MILLER 
University of Illinois, Urbana, Ill. 

Much has been written in regard to the important math- 
ematical contribution of the ancient Greeks but comparatively 
little has been said in regard to their mathematical shortcom- 
ings. Probably the easiest way to obtain a true concept of 
the contributions made by the ancient Greeks to the advance- 
ment of mathematical knowledge is to consider also their short- 
comings along mathematical lines. At any rate, it would be 
difficult to secure a clear view of Greek mathematical attain- 
ments without considering also their shortcomings. 

Prominent among the shortcomings is the fact that they 
did not know the factor theorem relating to an algebraic equation 
in one unknown. Without this theorem there is comparatively 
little interest in the question relating to the number of roots 
of such an equation. In particular, the general theorem that 
such an equation of degree n has always n roots is based on the 
factor theorem, and hence the fact that the Greeks were ignor- 
ant of the latter theorem throws much light on their work re- 
lating to the solutions of algebraic equations. From this stand- 
point one can easily understand why the ancient Greeks usually 
gave only one solution even when the equation under consider- 
ation admits an infinite number of different solutions. In par- 
ticular, they always gave only one solution of quadratic equa- 
tions in one unknown even when they have two distinct positive 
roots. 

By means of the factor theorem it is very easy to prove 
that an algebraic equation of degree n in one unknown cannot 
have more than n distinct roots. This proof is independent 
of the particular number realm to which the coefficients and 
the roots are restricted, and hence it could have been used by 
those who restricted their numbers to what are now known as 
the rational numbers. Hence this factor theorem could have 
rendered.useful service to the Greeks even if they knew nothing 
about the properties of the ordinary complex numbers. 

Their shortcomings relating to the complex numbers are 
also of fundamental importance.. Without the use of these 
numbers there was no occasion to try to prove the fundamental 
theorem of algebra. In fact, this theorem is obviously not true 
unless complex numbers which are not real are assumed to exist. 
Hence the ancient Greeks could not reasonably have even sus- 
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pected the existence of such a theorem. They could also not 
have suspected the existence of the elegant theory relating to 
the solution of a system of linear equations by means of the 
rank of a matrix since they were entirely ignorant of the theory 
of determinants. Hence we see that the ancient Greeks as a 
race had algebraic shortcomings which we are now striving to 
remove from our students as early as the freshmen year, and 
sometimes even at an earlier stage 

Among their geometric shortcomings we may first note the 
fact that they did not recognize the advantage of referring vari- 
ous geometric figures to the same system of co-ordinate axes. 
What we now call analytic geometry was practically unknown 
to them, and the importance of this subject is so great and 
fundamental that we now teach it to freshmen students. It is 
true that the use of co-ordinate axes was not entirely unknown 
to them but when they used such axes in geometry they chose 
special lines of the particular figure under consideration to rep- 
resent them and hence they lost a great part of the advantages 
which result from the use of such axes. The fact that they did 
not make use of points and lines at infinity was also a great 
handicap to them In particular, instead of saying that every 
pair of straight lines in the plane intersects in a point which is 
either in the finite plane or at infinity, they were obliged to 
say that parallel lines do not intersect at all. 

A flood of light is thrown on Greek trigonometry by the 
fact that the ancient Greeks did not use negative quantities. 
If the student recalls how frequently negative values of the 
trigonometric functions are used very early in the study of 
trigonometry he can readily see under what handicap those 
worked who studied this subject without the use of negative 
lines or negative numbers. He can then understand why even 
as late as 1600 Pitiscus declared in his textbook on trigonometry 
that tangents and secants of angles larger than 90°) were impos- 
sible. In fact, the history of the use of negative quantities is 
very closely connected with the history of trigonometry, and it 
would be interesting to know whether the development of trig- 
onometry during the seventeenth century had a decided effect 
on the more general use of negative numbers at that time. 

The student who is familiar with the great advantages 
whith a good logarithmic table presents might be inclined to 
think that one of the most serious mathematical shortcomings 
of the Greeks was connected with the fact that they did not 
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use logarithms in their computations. In fact, they did not 
possess any logarithmic tables. This fact throws light on thei 
mathematical attainments and aims. If they had been pri- 
marily interested in developing methods of computation with 
large numbers it is conceivable that they would have constructed 
logarithmic tables even if their numerical notation was less 
suitable for such tables than ours is, but their main mathematical 
interest during the classical period, at least, seems to have been 
along theoretical lines. Archimedes was familiar with a law 
which is fundamental in the theory of logarithms and may be 
expressed by the identity a"a" =a". 

If the student recalls the usefulness of the law of sines in 
the solution of the plane and the spherical triangles he can see 
how much the Greeks were handicapped in their study of the 
triangle by the fact that they were unfamiliar with this general 
law. Both the Greeks and the Hindus divided the general 
triangle into right triangles for the purpose of solution, and thus 
they missed much of the elegance resulting from the general 
formulas relating to their solution. In the case when the three 
sides are given they could find the area directly by means of a 
well known formula, known as Heron's formula, which may have 
been discovered by Archimedes, but does not appear in the 
extant works of this most noted Greek mathematical writer. 

The shortcomings of the ancient Greeks along the line ot 
spherical trigonometry is reflected not only in the fact that they 
were unfamiliar with the general law of sines relating to such 
triangles but also by the fact that they did not know a formula 
for finding the area of a general spherical triangle. The well 
known and convenient formula which expresses this area in 
terms of the spherical excess seems to be due to the Englishman 
Thomas Harriot (1560-1621) and its simple modern proof ap- 
pears in the works of the Italian Cavalieri (1591-1647). The 
ancient Greeks were also unfamiliar with the very useful pro- 
cess by means of which many of the theorems relating to angles 





are translated into those relating to sides, and vice versa, by 
means of the polar triangle. 

A clear comprehension of such fundamental shortcomings 
as those noted above may be useful to the student who aims to 
see the history of Greek mathematics in its true light. It may 
also help the teacher to be more sympathetic with his students 
who are expected to grasp and assimilate so many fundamental 
concepts which escaped the notice of such a gifted race as the 
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ancient Greeks were. In the field of modern higher mathe 
matics one would naturally expect to find comparatively little 
that is directly due to the ancient Greeks but it is somewhat 
more difficult to form a correct view as regards their contribu- 
tions to what is commonly regarded as elementary mathematics. 
At any rate, it may be helpful to some students to lay emphasis 
also on their mathematical shortcomings with a view towards 
finding the shortest route to a clear understanding of their at- 
tainments in this particular field of achievements. 
DISGUISED FACTS. 
By W. V. Lovirt, 
Professor of Mathematics, Colorado College, Col. 

The equality sin *A +cos*?A = | is not difficult to learn. But 
we must do more than this. We must be able to see this formula 
in its various disguises. For example, cosA = ./1—sin?A and 
sinA = \/1—cos?A. We must even sometimes replace unity 
in an indentity by sin?A +cos?A. 

The ability to penetrate these disguises is the same ability 
that a detective displays in penetrating the disguises of criminals. 
The disguises assumed by these mathematical forms are simple 
compared to the disguises assumed by a criminal. The degree 
of complexity is about equivalent in some cases to that of a 
criminal who expects to escape detection by standing on his 
head. 

The ability to penetrate the various disguises assumed by 
a formula can be attained only by knowing thoroughly the 
formula. <A detective could not hope to recognize a disguised 
criminal if he was not thoroughly familiar with the details of the 
non-disguised individual. A detective would not be of much 
use in apprehending criminals if he had the same difficulty in 
recognizing disguised criminals that some of our students have 
in recognizing disguised mathematical forms. Suppose a detec- 
tive walked down a street and a disguised criminal walking in 
front of him. Let a third party approach the detective and say, 
“That man walking just ahead of you is the criminal for whom 
you are looking.”’ The detective says, ‘‘Oh, no! that is not he.”’ 
After some prodding the detective may finally be brought to 
the point of recognizing the criminal. This is just about the 
extent of the knowledge many of our students have of their 
mathematics. If the teacher is by their side and prods them 
hard enough and long enough they may recognize finally the 
slightly disguised mathematical forms. 
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Disguised facts and statements appear all about us in ordina- 
ry life. Aman tellsa falsehood. A plain statement of fact would 
be to say, “You are a liar.’”’ A disguised statement would be 
to say, “You are misinformed.” 

An undesirable person calls tosee you. The maidis instructed 
to inform the caller that you are not at home. A plain statement 
of fact would be, ‘““Mrs. B. does not care to see you. Please 
depart.” 

A minister receives an offer of more salary from another 
congregation after strenuous effort on his part to land the job. 
He receives a call, is the announcement made. This is a dis- 
guised statement. 

A young singer has been studying for years. She comes at 
last to her chance, a hearing at the Metropolitan. If the singer 
shows no ability or promise the verdict is likely to be noncom- 
mittal. She is told, ‘Go and study more.” 

Such statements are the so-called “soft answers’? and 
diplomatic statements in which the unvarnished truth lies 
concealed. It is reported that Campanini was induced to hear 
the voice of a certain young lady. At her trial she sang sweetly, 
thinly, and without inspiration or understanding. He gave a 
diplomatic verdict saying, “I do not think you have the voice 
for opera, my dear young lady. No, I do not recommend opera. 
If you study hard and make much progress then maybe you can 
sing in concerto. But in the opera, never.”’ 

If a bank sustains a loss, the banker does not put in his 
monthly statement, ‘loss by bad note $1,000.” No. This 

fact appears in a disguised form. If you compare two state- 
ments one may show a surplus of $7,000 while the next may 
show a surplus of $6,000. This may indicate a loss of $1,000. 
However, the two consecutive statements may show a surplus 
of $7,000 and $6,500 respectively. This looks like a loss of 
$500. But the loss may be more, for in the meantime $500 may 
have accrued to the surplus fund. The two consecutive state- 
ments may even read $7,000 and $7,000, or $7,000 and $7,500. 
In either case you cannot be sure of a loss. The second case 
would appear to be a gain with no loss. The loss is so entirely 
disguised that you cannot learn it from the statements. The 
loss may not have been deducted from the surplus but have 
been taken out of the current earnings, thus lowering the next 
semi-annual dividend. An increase in the surplus does not 


necessarily mean a greater earning power. It may mean that for 
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purposes of obtaining credit there has been a revaluation of the 
premises. If the banking premises in two different statements 
are valued at $4,700 and $5,300 respectively, this adds $600 
automatically to the surplus. These are hidden statements, 
disguised facts 


A student learns the factors for z*—y* but cannot factor 
P**—Q*. The latter form may be considered as a disguised 
form of the first. The student who is unable to factor the second 
expression has been unable to penetrate the disguise. Part of 
this difficulty is due to not knowing thoroughly the first form. 


Students learn to solve two simultaneous linear equations 
in two unknowns, e. g.: 
224+ 3y = 13, 
3z—y =3, 
and then find some difficulty with 
l l 
ry 
7 = 
t = 10. 
so 4 
These latter equations are linear in 1 /x and 1 /y. The 
first equations are linear in z and y. The disguise assumed is 
about comparable to that of a man standing on his head to 
prevent detection by the police. 
Many persons can solve the quadratic equation 
z’?—7x+12=0, and yet have difficulty with y '—7y '+12=0. 
Here we have a form or dress: 


; | Du, 


In the one instance the dress is put upon zr: 
2 l 
x —7| 2 +12=0, 


while in the other case the dress is put upon y 
2 l 

y°? | —-7) y? | +12=0. 

We have the same dress on two different individuals. The 

resulting effects are so unlike that we fail to recognize that it is 
the same dress. 

The same difficulty is encountered in recognizing that 

P?—@ and 2°+7*°—6?+2ry are of the same form. 
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Words seem to be a very effective form of disguise for 
many problems. I refer to the so-called written problems, 
e.g.: Find two numbers whose sum is 12, and whose product 


is 35. This is only another way of asking for the roots of the 
quadratic equation z?—122+35=0, for in this equation the 
sum of the roots is 12 and the product of the roots is 35. This 
same written problem is another way of asking one to solve the 
following two equations: r+y=12, zy =35. 

Students have difficulty in putting written scientific state- 
ments into mathematical form. For this inability I would 
not criticize the teachers of sciences nor the teachers of mathe- 
matics. The student has not developed his detective abilities. 
Perhaps the teachers of sciences and of mathematics can help 
the student to overcome this deficiency. The greatest good can 
be accomplished only by hearty coéperation of all parties con- 
cerned as soon as the nature of the difficulty is understood. 


Read before the Association of Teachers of Mathematics in New Jersey 


PIGEON’S CHANGE OF SEX UPSETS HEREDITY THEORY. 


Complete transformation of an adult female pigeon into a fully 
developed male bird, indicating that all man’s inherited bodily and mental 
characteristics may be considered as subject to change and control, was 
announced by Dr. Oscar Riddle of the research staff of the Carnegie 
Institution to members of the American Society of Zoologists meeting 
in Cineinnati recently. The scientific importance of this remarkable 
reversal of sex can scarcely be exaggerated, Dr. Riddle declared. 

The bird was a female blond ring dove, he said, and at the beginning 
it was a normal female like thousands of other doves and pigeons which 
have been studied at the Institution’s Station for Experimental Evolution 
at Cold Spring Harbor, Long Island, during the past thirteen years. She 
laid eleven eggs between January 27 and April 15, 1914. These eggs 
were carefully examined and details concerning them recorded. A few 
months later, the bird began to act like a male. Still later, the former 
female took on Weight and developed the crow of the cock pigeon. 

After the last eggs were laid, the evidence indicates that tuberculosis 
began to destroy the female gland of this bird. The bodily condition 
which results from tuberculosis, Dr. Riddle said, is known to approach 
the condition which our earlier studies have shown to be typical or neces- 
sary for the development of the male sex and adverse to the development 
of the female sex 

Forty-four months after this bird laid her first egg she died. The 
autopsy showed advanced tuberculosis infection of the spleen, liver, and 
other organs. No female glands were found, but two well-formed male 
glands in their normal position were present 

Dr. Riddle presented complete records for the period of egg-laying 
and for all later periods to the time of death. Figures and curves showing 
the progressive change in the body weight of this bird during this same 
period were also presented and deseribed 
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FIRST YEAR CHEMISTRY AND THE USE OF THE 
PERIODIC LAW. 


By P. M. Guasor, Pu. D., 
St. Olaf College, Northfield, Minn. 

College and university teachers are often loud in their con- 
demnation of the visible results of a year of high school chemistry. 
They say: ‘“‘Why do they bother with chemistry in the high 
school at all? If they came to us without having had it they 
would at any rate come with an open mind, unburdened with 
predilections and prejudices.’’ Such talk is a cheap way of 
inflating one’s own stock in trade. It is the clearest evidence 
of bias and prejudice. Such expressions convict the user of lack 
of experience in so adjusting himself as to make use of the pupils’ 
knowledge gained in a year of high school chemistry, limited 
though it be. 

We cheerfully admit the shortcomings of the freshman who 
enters college with a credit in high school chemistry. He falls 
woefully short when he comes to readjusting himself to college 
standards of work instead of high school standards. We college 
teachers should have this readjustment in mind. What do we 
do to help it along except to heap up a lot of talk (ninety-nine 
per cent of which is wasted breath) assign long lessons and feel 
disappointed at the next quiz or oral recitation? 

“But,” someone says, ‘‘the college freshman must realize 
that he is in a new environment and the best way for him is to 
work out his own salvation.’’ Whether this is actually the best 
way or not there are certainly a lot of college freshmen who have 
to do it just that way and that again, without a doubt, explains 
a lot of the student mortality in passing from the freshman to the 
sophomore year. 

If every college teacherin charge of freshmen understoed the 
psychology of the transition a freshman has to go through he 
would adjust his teaching to the class instead of expecting a light- 
ning adjustment on the part of the raw material at his disposal. 

Back of a large share of the apparent failure of a year of high 
school chemistry lies the fact that the teachers of high school 
chemistry persistently neglect nature’s own method of teaching 
chemistry known as the periodic system or periodic arrangement 
of the elements. The writer has yet to see a single high school 
text that makes much use of the periodic system. Most of them 
relegate even the mention of it to the rear pages or chapters of 
the book. Then the inexperienced teacher finishes the fiasco by 
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passing over the little that is given with a slighting reference or a 
very brief menticn. The majority of students entering with high 
school chemistry own up to never having heard the name, 
periodic system. 

Personally we are convinced that the scant proceeds of a year 
of high school chemistry are largely due to this unsystematic, 
haphazard study of the subject with a textbook that lacks both 
plan and arrangement. The course becomes a gigantic task for 
the memory; each chapter tucked away in its own little com- 
partment with practically nothing to correlate it to other chap- 
ters or subjects. Not even the halogens are studied together. 
No suggestion is made why hydrochloric, hydrobromic and hy- 
driodic acids are not made by the same method. They are not 
even studied together. Boron and silicon are studied together, 
when there is no more reason for so doing than there is for a zool- 
ogist to insist on classifying a calf and a cat in the same species 
because both have four legs and a long tail. Carbon and silicon 
belong together and should be so studied; boron and aluminum 
likewise. Any other arrangement is unscientific and confusing. 
Nitrogen, phosphorus, arsenic, antimony and bismuth become 
almost as many chapters, at any rate, unrelated entities thrown 
helter-skelter into the lumber room of the poor student’s memory 
loft. Manganese and chromium are put together, because both 
have a jumble of odd and even valences, and no other reason 
assigned. 

When you blame the poor high school student for getting 
hopelessly muddled, contemplate seriously for yourself the task 
of remembering a thousand isolated facts without cue or key to 
suggest succession or sequence. 

An elaborate study was last year presented to the high 
ichool section of the Minnesota Education Association of a ques- 
tonnaire composed of about a hundred questions covering a year 
of high school chemistry. Answers were received from Maine to 
California and there was a loud complaint that the questions 
were not well answered. This went to show, of course, the deca- 
dence of high school scholarship. Just contemplate this mon- 
strous climax to a year of scattered and unrelated tasks of mem- 
ory! There were questions there that would puzzle a teacher of 
twenty years’ experience and which would show nothing as to 
the pupil’s real understanding of chemical facts and underlying 
principles. 

Such an exhibitionisan indictment of the aims and purposes 
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of a year of high school chemistry. The teacher whose ambition 
it is to stuff his pupils’ minds with a mass of facts has misunder- 
stood the function of the study of chemistry altogether. None 
of us could keep the facts of a year of chemistry in mind for two 
consecutive years if we were not occupied with it from day to 
day ; then picture to yourself the task confronting the high school 
boy or girl called upon at the end of the year to answer a list of 
one hundred questions chosen at random from a textbook of five 
hundred pages of unsystematized material. 

If it is poor pedagogy and worse science to omit the periodic 
system in high school chemistry it becomes all that and more 
to leave it out of the year of freshman chemistry in college or uni- 
versity. The periodic arrangement is the skeleton which should 
serve as a foundation. The year’s study should clothe it with 
flesh, blood and nerve, giving first year chemistry that unity 
and vitality that makes the student feel that he is in contact with 
a living and growing subject. Every element should be studied 
with reference to the group in which it occurs. The members of 
a group should be studied collectively and the variations noted. 
Valence, that bugaboo of unscientific chemistry, instead of be- 
coming a makeshift, an unexplainable chaos, becomes clear 
and easily grasped. A comparison will show this. Many texts 
print in columns elements having valences of 1, 2, 3, 4, 5, 6, 7, 
and the student is confronted with the puzzle of picking out the 
elements that belong in more than one column. Now, note how 
simple this becomes in the light of the periodic system. There 
are seven chief groups—omitting groups O and VIII. In Group 
I all the elements have a valence of 1. Here we find Li, Na, 
K, Rb, Cs, Cu, Ag, and Au. Why should not that group be 
learned and studied together? Being learned there is no more 
question about the valence of any member. Group II con- 
tains Be, Mg, Ca, Sr, Ba, Zn, Cd, Hg—every one with a valence 
of 2. Group III has only two common elements, B and Al, both 
with a valence of 3. Group IV has C and Si both with a valence 
1. Group V has N, P, As, Sb, Bi, every one with a valence of 3 
and 5. Group VI has O, S, Se, Te with valences of 2, 4,6. Then 
finally, comes Group VII with F, Cl, Br, I, showing valences of 1, 
3, 5, 7.. This may be summarized as follows: 


Grou I Il III IV Vv VI VII 
Valences 1 2 3 4 5 6; 7 
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This table will answer at least ninety per cent of the stu- 
dent’s questions on valence and clears up the question of struc- 
tural formulas and double and triple valence. 

It will now be plain why B and Alshould be studied together 
instead of B and Si; and why C and Si should be taken up to- 
gether. It is a stimulating fact to know that carbon forms CH,. 
C.H,, C.H,, C.H., and that silicon forms SiH,, Si-H,, Si H,. 
Si.H.. 

Group V forms a most interesting study. N the first member 
of the group is a light gas, with valences of 3 and 5, forming active 
acids; the second member forms acids but they are less active 
than those of N; moreover in P metallic properties make their 
first appearance in the group. As forms acids still less active 
and has properties approximating very closely the metals; Sb 
forms the weakest acids of the group and has properties clearly 
identifying it with the metals and Bi the fifth and last member 
forms no acids and is in every sense a true metal. Note how we 
have passed from the distinctly nonmetallic, light gas N, through 
all logical gradations to the heavy rather inactive metal Bi. 

Is it not much easier toremember this series, NH,, PH,, AsH,, 
SbH, than to have to learn each one as a special burden on the 
memory when the individual elements are taken up without any 
connection? The absence of BiH, in the series at once tells us 
that Bi is much more positive than the others. We learn from 
this group that chemical activity varies inversely with the 
atomic weight; that positive and metallic properties appear in 
phosphorus and increase as we go down, while negative or acid 
forming properties decrease as we go down, disappearing alto- 
gether in bismuth. 

Without this system as a foundation there is no scientific 
way of dealing with the amphoterism of elements. With the 
periodic arrangement as a basis the amphoteric elements explain 
themselves. If they were not amphoteric there would be some- 
thing wrong. Beginning with sodium, from the left in series 2, 
we find that NaOH is a very strong base; Mg (OH), is a weaker 
base and Al(OH), still weaker. When we come to Si(OH), we 
find that it is no longer basic but is actually acid in character and 
from there on the hydroxides take on more and more decided 
acid properties. It is perfectly natural and to be expected that 
we should come upon acid properties gradually, going from left 
to right, instead of falling headlong into them as off a precipice 
And we do. There is a very natural gradation downwards in 
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basic properties from left to right. Why should we then look 
for a sudden termination of both these properties by a clear cut 
line drawn somewhere in the middle of the series? What we 
should look for scientifically is an overlapping of basic properties 
into the negative-acid zone and of acid properties into the pos- 
itive-basic zone. That is exactly what we find and that is 
amphoterism. Thus instead of teaching empirically that an 
amphoteric element is one that will on occasion act both as base 
and acid former and then give a couple of examples such as 
aluminum and zinc, why not teach that amphoterism is a char- 
acteristic of all elements that come in that zone of blended prop- 
erties, where positive and negative properties meet and run 
into each other? Make the student hunt for them in the periodic 
table hypothetically and then identify them as definitely being 
amphoteric by the compounds given in the study of the text. 
This gives a much broader view of amphoterism than the defini- 
tion given above. Silicon is not usually classified as an ampho- 
ter, but the formation of SiC], SiO., yes and Si(OH), er normal 
silicic acid, is bound to assign positive properties to silicon, since 
Cl, O and OH are distinctly negative. This makes an amphoter 
in the broad sense of silicon. Even phosphorus and sulphur 
form chlorides, thus being positive toward chlorine. Phosphorus 
forms at least one hydroxide, P(OH),;, and there is very good 
evidence for assuming S(OH), to exist in solution which def- 
initely endows sulphur and phosphorus with positive properties 
We are justified in teaching that chlorine, even, shows positive 
properties sometimes, e. g., ClO. On the other end of the series 
we teach that aluminum hydroxide is amphoteric, while such 
compounds as CaH,, LiH, NaH, KH, all indicate that hydrogen 
can show negative properties on occasion. 

The word amphoter comes from the Greek, meaning ‘“‘both’’. 
Broadly speaking, nearly all elements have both positive and 
negative properties as evidenced by the compounds they form 
and the latter are exactly in keeping with the position of the ele- 
ments. The fact that an element acts at one time as an acid 
former and at another time as a base former—such as Al, Zn, Pb, 
Sn—is only a mark of degree of amphoterism. The latter ele- 
ments occupy that zone in the periodic arrangement where pos- 
itive and negative properties run into each other; that is, near 
the middle of the series. 
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THE CYCLIC QUADRILATERAL, A RECREATION. 
By Ricuarp Morris, 
Professor of Mathematics, Rutgers College, New Brunswick, 
New Jersey. 

If four points O, A, B, C, on the circumference of a circle 
are joined by the straight lines, OA, AB, BC and CO, the figure 
is called a cyclic quadrilateral. It is evident that the opposite 
angles are supplementary. The only quadrilaterals which may 
be inscribed in a circle are the isosceles trapezoid, rectangle, 
square and trapezium. 

Problem 1: If two circles intersect in the points B and E 
and through these points lines are drawn terminated by the 
circles, the chords joining the ends of these lines are parallel. 

Problem 2: If the diagonals of a cyclic quadrilateral 
OABC meet at D, show that 

OD OA.OC 
DB AB.BC 

To solve this, use similar triangles and the relation of the 
areas of two triangles which have an angle of one the supple- 
ment of an angle of the other. 

Problem 3: In the cyclic quadrilateral OABC, if OA =a, 
AB=b, BC =c, CO=d, show by the law of cosines that 

ae’+bh—?’—d 
Cos A= 
2 (ab+cd) 

Theorem I: If two opposite angles of a quadrilateral are 
supplementary, the four vertices are concyclic. Proof: Pass a 
circle through three points, 0, A, B. Denote the intersection 
of BC with the circle by D and join D to O. Since angles A and 
D are supplementary by definition, and angles A and C are 
supplementary by hypothesis, angles C and D are equal and 
C lias on the circle. 

Theorem II: If the opposite angles of a quadrilateral are 
not supplementary, the figure is non-cyclic. There are two 
cases, depending upon whether the fourth point C lies inside or 
outside the circle passed through the three points O, A, B. 
If inside, then angle C plus angle A is greater than 180°, but 
if outside, their sum is less than 180°. 

Problem 4: If two non-intersecting circles are cut by two 
secants drawn from point O, the intersection of the common 
tangents, in the points P and P' and Q and Q', the first two 
points being on the sides of the circles nearer to O, and the 
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second pair of points being on the sides of the circles away from 
O, it is easily shown by means of similar triangles that the lines 
PQ and P'Q! are parallel. Denote the other points on OP by z 
and z', and similarly y and y', for points on OQ. Show that 
PQy2' are concyclic. 

Theorem III: If the vertical angles of all triangles on the 
same side of a given base are equal, the locus of the vertex is a 
circle withethe base as a chord. 

Proof: Let ABC and ABD be any two triangles on base 
AB, with vertical angles equal, circumscribe a circle to ABC. 
Let E be the point where BD, produced if necessary, cuts the 
circle. Join A to E. Since angle D=angle C, given, and angle 
E=angle C, inscribed angles, therefore angle HE=angle D. 
Hence D must lie on the circle. Cor. If the vertical angles are 
right angles, then AB is the diameter of the circle. 

Problem 5: Show that triangle ABC with the feet of the 
altitudes and the orthocenter give six cyclic quadrilaterals, one 
on each side and one at each vertex. 

Problem 6: Show that the perpendicular bisector of any 
side of the pedal triangle of triangle ABC passes through the 
mid point of a side of the triangle ABC. 

Problem 7: A trapezium, ABCD, is inscribed in a cirele. 
(See figure 3. Denote the intersection of the altitudes 
of triangle ABC by H, that of ABD by K, of BCD by P and of 
ADC by Q. Using the points A, B, C, D, H, P, Q, K and the 
twelve feet of the altitudes, find twenty-four cyclic quadrilaterals 
hesides ABCD. 

Problem 8: The points of intersection of any antiparallel 
to the side BC of the triangle ABC are concyclic with the points 
Band C. 

Problem 9: In the cyclic quadrilateral OABC, an anti- 
parallel to the side opposite O in any one of the three triangles, 
with O as vertex, is paralle] to the tangent at O. 

Problem 10: If AOBC are concyclic, the antiparallels to 
AB, BC and AC through the same point P on any one of the 
lines AO, OB or OC form a single straight line. 

Problem 11: AOBC being a noncyclic quadrilateral, the 
antiparallels to AB, BC and AC through any point P do not 
form a straight line. 

Three interesting problems based on the cyclic quadrilateral 
are the Nine Point Circle, Simson’s Line, its generalization and 
its converses and Ptolemy’s Theorem. 
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Theorem IV: If BA and CD, of the cyclic quadrilateral 
ABCD, meet at O, then OA.OB=O0C.OD. This is evident 
since each product is equal to the square of the tangent from O 


to the circle ABCD. 


' 
A 
x 


» 


~\ A> 


oa 


Cc — 

* Fig. 1 P 

Theorem V: If CB and DA, opposite sides of a quadrilateral 

meet at O so that OA .OD=OC . OB, then ABCD is a cyclic 

quadrilateral. Proof: Pass a circle through BCD. Let OD cut 

this circle at some point, say FE. Then OB .OC=OE .OD by 

theorem IV. But OB .OC=0OA.OD, given. -.OA=OEF and 
A coincides with F. 


Og 4 ; : is 
\ 
»2 2 
o - &- 
Fig. 2 
hes 


Theorem VI: If OABC isa cyclic quadrilateral and A!, B', C' 
are taken on OA, OB, OC respectively so that OA .OA'=OB. - 
OB'=0C .OC', then A', B', C' are collinear. Proof: Points 
A, A', B, B' are conceyclic by theorem V, (see Fig. 1) and angie 
l=angle 2. Similarly angle 3=angle 4. But since angle | and 
angle 4 are supplementary, angle 3 and angle 2 are also supple- 
mentary. Hence A'B'C" form a straight line. 
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Theorem VII: The point O is external to the straight line 
A'B'C! and is joined to each point. If on each radial line, 
points A, B, C are taken respectively so that OA .OA'=OB. - 
OB'=0C . OC", then OABC form a cyclic quadrilateral. The 


proof follows easily, using Fig. 1. 
Theorem VIII: If OABC is not a cyclic quadrilateral, and 
A!, B', C' are taken on OA, OB, OC respectively so that OA . OA! 
-OB .OB'=0C . OC", then A'B'C!' are not collinear. Proof: 
Points AA! B'B are concyclic (see Fig. 2) and angle 1 =angle 2. 





Pig. 3. 


Similarly angle 3=angle 4. Since angle 1 and angle 4 are not 


supplementary angle 2 and angle 3 are not supplementary and 
A'B'C’ do not form a straight line. 

Theorem IX. If O is joined to any three points A', B', C', 
which are not collinear, and points A, B, C are taken on these 
lines respectively so that OA .OA'=OA'=OB . OB'=O0C . OC',” 
then points OABC are non cyclic. Using Fig. 2, one can easily 
make the proof 

PTrOLEMY’s THEOREM. 

If OABC is a eyclie quadrilateral, then OA . BC+0OC. - 
AB=OB. AC. 

The most common proof of this is that which is based upon 
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similar triangles within the circle. The following proof is based 
upon one or more of the preceding theorems and similar triangles 
not wholly within the circle. 

The line AB (see Fig. 1) is an antiparallel to line A'B', 
see Problem 8, and triangles OAB and OB'A! are similar. Hence 
A'B!=AB . OB'/OA Similarly B'C!=BC . OC'/OB, and 
AlC1'=AC .OA!/OC. Since A'B'+B'C'=A'C!, we get, by 
substitution, clearing of fractions and cancellation, that 
AB .OC+BC .OA=AC. OB. 

THE CONVERSE OF PToOLEMY’s THEOREM. 

If OABC are the vertices of a quadrilateral such that AB.- 
OC+BC .OA=AC .OB, then OABC are concyelic. 

Proof: Take A', B', C' on OA, OB, and OC respectively so 
that OA .OA'=OB .OB'=0C .OC!. (see Fig. 1.) Since 
AA'B'B are concyclic, AB=A'B!.OA/OB', BC=B'( . OB 
OC!, AC=A'C!.OC/OA!'. If these values are substituted in 
the equation AB.OC+BC .OA=AC.OB, we get by clear- 
ing of fractions, and cancellation, that A'B'+B!C'=A'!C"'. 
Hence A'B'C! are collinear, and by theorem VII, OABC are 
concyclic. 

EXTENSION OF PTOLEMY’s THEOREM. 

If AOBC is a noncyclic quadrilateral, then OA . BC4 
OC .AB>OB.AC. The common proof is by means of similar 
triangles. The following proof is based upon the theorems of 
this paper. Proof: Using Fig.2, we get values for A'B', B'C' and 
A'C!, which are substituted in the inequality A'B'+ BIC! > A!c', 
since A'B'C! are not collinear by theorem VIII. This reduces 
by clearing of fractions and cancellation to the inequality 
OA .BC+0C .AB>OB. AC. 

The converse of this extension of Ptolemy’s Theorem may 
be proved in a manner similar to the proof of Ptolemy’s original 
theorem. 


““Mother and Child,”’ the official publication of the ‘American Child 
Health Association,’’ appears with the January issue in a new form, a 
new name {‘The Child Health Magazine,’’ pages doubled in size, attrac- 
tive typographical appearance and rather fully illustrated. 

An editorial announcement reads as follows: 

“With this issue, ‘Mother and Child,’ for the last four years the 
official publication of the ‘American Child Health Association’ and the 
‘American Child Hygiene Association,’ becomes ‘The Child Health 
Magazine.’ We hope you will think that the changed format is a vast 
improvement and that you will like the increased content and seope of 
the magazine. 

“We ask you to consider this issue as the first step in transforming 
a pioneer publication into a big national journal of child health activities.’’ 
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APPARATUS FOR SHOWING CONDUCTIVITY OF 
SOLUTIONS. 

By Conrap E. RONNEBERG, 

Itasca Junior College, Coleraine, Minn. 

A thorough discussion of the properties of solutions is afunda- 
mental part of any course in chemistry, whether elementary or 
advanced, because of the important bearing that the generaliza- 
tions that have been made from the study of the properties of 
solutions have on modern and practical chemistry. Students, 
especially those attempting chemistry for the first time, often 
find the study of the properties of solutions very difficult, and it 
helps to approach this subject as much as possible from the ex- 
perimental point of view. For example, it is very easy for be- 
ginners to miss the point entirely regarding the distinction be- 
tween electrolytes and non-electrolytes unless this distinction is 
brought out experimentally by means of some sort of conductiv- 
ity apparatus. 

From the standpoint of simplicity and for pedagogical rea- 
ons the best forms of demonstration apparatus for showing con- 
ductivity or nonconductivity of solutions, have a pair of elec- 
trodes which are dipped into the solutions to be tested and 
which are connected in series with an electric bulb, the lighting 
of the lamp serving to show that a given solution is a conductor 
or vice versa. Apparatus embodying this idea are shown in 
practically all chemistry texts, asin Brownlee and others, Elemen- 
tary Principles of Chemistry, page 163, and in McPherson and 
Henderson’s, A Course in General Chemistry, page 217. In the 
writer’s experience most of these forms leave much to be desired, 
being objectionable for any or all of the following reasons: 
Where the electrodes are platinum foil sealed by platinum wire 
into glass tubes filled with mercury there is the inconvenience 
due to the frequent spilling of the mercury and the likelihood of 
constantly bending the platinum wire connection until it breaks, 
which means in most schools that it must be repaired by the in- 
structor in charge. When the electrodes are thick metal wires 
or thin graphite rods stuck through a common rubber stopper 
there is more or less continual trouble due to short-circuiting 
through the rubber stopper, especially when it becomes wet with 
electrolytes. Where the electrodes are movable there is great 
danger of the student completing the electrical circuit himself 
accidentally and receive an electrical shock. This is to be con- 
sidered where the apparatus must be connected to a 110 volt 
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lighting circuit Yas‘ aJ source of current, which is true in many 
schools. Finally the usual apparatus of this type is so flimsily 
constructed and so fragile that it must j be8carefully used and 
is*not at all adapted for student use in the laboratory. 

The writer has found the apparatus shown in the accompany- 
ing drawing to be free of the above objections and ¥toz possess 
advantages of its own. The construction, I trust, is apparent from 
the drawing. The electrodes are made of thin gauge nickle strips 
about 3-16 inch in width and are readily detachable by means 
of the spring binding posts (Fahnestock’s patent binding post), 
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ordinary porcelain lamp plug is used connected in series with the 
electrodes. The wire connections to the source of the current are 
ordinary insulated lamp cord. The apparatus is designed to set 
on top of the laboratory or demonstration table. To use the ap- 
paratus, it is connected to a source of current, as the lighting 
circuit, and the solution to be tested is placed in a small narrow 
beaker and placed beneath the electrodes and raised until the 


electrodes are beneath the surface of the solution. If the solu- 


























EYESIGHT CONSERVATION 303 
tion is a conductor, the lamp immediately lights. The electrodes 
should be rinsed off after testing each solution. 

Briefly stated, the advantages of this apparatus are as fol- 
lows: It is simply and ruggedly constructed with nothing to get 
out of order and so it is admirably adapted to student use in 
the laboratory; there is very little danger of short-circuiting; 
there are no loose wires to be in the way; there is little danger of 
a student getting an electrical shock; and, finally, the electrodes 
are exposed in such a way that they can be readily rinsed off. 
Apparatus of this type has been used in the writer’s laboratory 
for the past two vears with excellent results. 

PHOTOGRAPHING THE FINISH AT HORSE RACES. 

The use of the camera to record automatically the results in racing 
is now coming into vogue on the European race-couse. A system of 
cameras for such records has been in use on the Belgian courses for many 
vears. The system, designed originally by M. Sips, has two posts 
placed on the two sides of the course, one above the judge’s box and the 
other opposite. Each post carries three cameras, pointed down on the 
finishing-line, which is reproduced in each photograph by means of a 
thread suitable placed in the body of each camera. Two of the cameras 
in each group are automatically operated by the breaking of a cotton 
thread stretched across the course, at breast height, about two yards in 
front of the finishing line. The use of two cameras is made necessary 
by the fact that, owing to the small depth of foeus of the wide-aperture 
lenses used, it is not possible to cover the full width of the course with a 


single camera. The two cameras of each group are, therefore, set up 
and foeused so that each gives a sharp image of one half of the full width 
of the course. The remaining cameras are worked in synchronism by 


an observer, placed above the judge’s box, and are used to photograph 
the remaining horses in the race to record the placings of the horses 
that fail to win. This is often necessary to decide which horse was 
entitled to second money. The apparatus has been used on the course 
at Windsor very lately, and some interesting pictures of the finish of 
the races have been published in the magazines.—| Photo Era. 


REPORT OF EYE SIGHT CONSERVATION COUNCIL OF 
AMERICA. 
Located in Times Building, New York City 

Millions of school children are handicapped in their studies by de- 
fective eyes. Thousands of children are suffering from eye-strain and 
large numbers are foreed to discontinue their endeavors to acquire an 
education because of this same physical defect. It has been proven con- 
clusively that poor eyesight is an important associate cause of backward- 
ness, stupidity, apparent laziness and truancy 

\ survey of statutory provisions in the United States and Territories 
for testing the sight of school children has been made by the Eve Sight 
(‘onservation Council of America, Times Building, New York City 
he results of the study are published in report form in Eye Sight Con- 
servation Bulletin No. 4 

The report estimates that at this time the number of school children 
enrolled in the elementary and secondary schools of the United States 
exeeeds 24,000,000 or over twenty per eent of the population More 
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than sixty per cent of this number are said to have eye defeets of sufficient 
degree to Warrant correction 

Even simple visual tests reveal twenty-five per cent with manifest 
defects and symptoms of eye-strain. Many are contending with vision 
so defective that mental development is seriously retarded and comfort, 
health and even safety are jeopardized. Fully 6,000,000 of our school 
children are at a disadvantage in their efforts to gain an education. 

Conclusions set forth in the report, applying to the country as a 
whole, point out that there is a wide diversity in the provisions and regu- 
lations. It was found that statutory provisions for the examination of 
the eyes of school children have not been adopted generally by state 
legislatures, and that only twenty states have statutes providing for eye 
tests. There are only two other states that have board regulations which 
take the place of statutes. In most instances general physical examina- 
tion laws are not interpreied to include eye tests 

Most existing statutes are regarded as inadequate. In only thirteen 
states are the laws mandatory for all school districts. Separate sections 
dealing exclusively with eye tests are found on the statutes of but six 
states and in conjunction with tests for hearing in only three others 
There is often a delegation ‘f dual responsibility upon Boards of Health 
and Education or authority s+ not clearly defined. The necessity for 
keeping records and reporting results to a designated state department 
is generally overlooked. Suitable provisions are not made for training 
teachers, school nurses, or health inspectors in the methods of making 
tests 

The laws are not generally enforced. A systematic effort is being 
made to enforce the laws in only eight states. There is practically no 
state supervision in at least thirty-three states and four territories, and 
very little in seven others, \ conservative estimate based upon an 
analysis of the returns would be that less than one-third of the school 
children of the entire country are receiving visual tests. The word ‘‘man- 
datory”’ has no significance in many instances 

The conclusions indicate that no law is required and generally that 
it is not the existence of laws but the disposition and proper appreciation 
of authorities for the need for eye tests that is responsible for the com- 
mendable work that is being done in a few states and in certain com- 
munities. 

The report is published ‘‘as an argument that every state and terri- 
torial possession should recognize the importance of the care of the eyes 
of its future citizens, that tests for defective vision may be carried out 
advantageously by teachers in the schools with a negligible expenditur 
of time, money and effort; and that State Boards of Edueation should 
consider it their duty to approve and provide regulations, instructions 
and the necessary appliances and to so supervise the work that all school 
children shall receive the attention that is their right.’’ 

A program is recommended for state educational departments, local 
school authorities, educators and teachers. Every State Board of Educa- 
tion is urged to bring about the observance of an Eve Sight Conservation 
Day. 

The responsibility lies with the State Boards of Education, which 
“should issue mandatory regulations providing for the conduction of 
eye tests in every urban and rural school in the state.’’ In nearly all 
states little is being done outside the larger cities. There is pressing need 
for eye conservation in the smaller towns and in the rural districts as 
part of the general plan to improve country life. Co-operation of Stat 
Boards of Health is advocated 
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A definite and concise program for establishing tests of eyesight 
on a state-wide basis is presented. Such tests will not be made through- 
out the states unless mandatory regulations are issued by the State 
Departments of Education 

Teachers are urged to observe periodically an Eye Sight Conserva- 
tion Day. The Council issues instructions which enable teachers to make 
visual acuity tests satisfactorily 

The report contains detailed summaries of the state provisions for 
eye tests and the extent to which the making of tests is being supervised 
by state authorities 

The facts upon which the report was based came from Commis- 
sioners of Education and Commissioners of Health of every state in the 
Union, the District of Columbia, the Panama Canal Zone, the territories 
of Alaska and Hawaii, and Porto Rico and the Philippine Islands 


SAME FISHERMEN CATCH SAME COD THREE TIMES. 

Codfish No. 231 has been eaught three times by the same fishermen 
at least twenty miles from land on a fishing ground many square miles 
in extent. This is a fish story vouched for by the scientifie records of the 
U. S. Bureau of Fisheries 

Experts on the government boat ‘‘Haleyon’’ caught this cod on 
Nantucket Shoals, Mass., June 28, and promptly clamped a metal tag 
bearing the number 231 upon his tail. He was turned loose, but on Oc- 
tober 3 was again caught by the ‘“‘Haleyon”’ while continuing its experi- 
mental work in the same waters. The number was noted and the fish 
again released. On October 15, No. 231 was again back with his old 
acquaintances on the “Haleyon 

This is one of 128 returns from over 10,000 fish tagged by the Bureau 
off the New England and Canadian coasts i@ an effort to learn more of 
the migration routes and habits of valuable food fish. Sinee October 15, 
fish tagged off Massachusetts have been taken off the New Jersey coast 
and the records indicate that they are migrating toward the south. It 
is expected that a comparatively large number of fish tagged this summer 
will be caught in the vicinity of New Jersey during the coming winter and 
spring 


A LA CARTE RADIO MENUS IN EVERY ROOM. 

Bedtime stories served restfully in bed, jazz accompaniment to dish 
washing, and the strains of ‘‘Last Night on the Back Porch” for the de- 
lectation of any quiet twosome in that favored locality, may all become 
realities in the same evening in the same home if the latest adaptation 
of the radio comes into general use. It is a system of radio outlets similar 
to those used in electric lighting and connected with a central switching 
station that can apply the proper program to the right place at the right 
time. Such a device is now in operation at the home of O. H. Caldwell, 
editor of Electrical Merchandising at his home near New York 

The various house circuits are controlled by a group switch which 
short-cirecuits the lines not to be operated. The plug which feeds this 
house circuit can be plugged into the radio set directly, for operating head- 
phones only, or can be plugged into a jack on the amplifier, when it is 
desirable to build up volume for the loudspeakers in the various rooms 
All the cireuits are in series, with short-cireuiting jacks, except the pair 
feeding the various bedrooms, which is a pair in the 10-wire cable for the 
various house intercommunicating phones. Outlets tapped from this 
pair are bridging connections, with jacks that remain open-cireuited on 
removal of the plugs 
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ARTICLES IN CURRENT PERIODICALS. 


American Botanist for January, Joliet, /ll., $1.50 a year; 40 cents a 
copy. “‘The Pasque Flower,’ Fannie M. Heath; ‘The Charm of Cali- 
fornia Wild Flowers,’ Nell Crosby; “‘Plant Names and Their Mean- 
ings—FEricaeae,’’ Willard N. Clote 

American Journal of Botany for December, Brooklyn Botanic Garden, 
$6 a year, 75 cents a copy. ‘Australasian Botanical Notes, III, New 
Zealand,’’ Douglas H. Campbell; ‘‘Hydrogen-ion Concentration as Re- 
lated to the Fusarium Wilt of Tomato Seedlings,’’ Everett C. Sherwood; 
“Studies on the Relation of Aération and Continuous Renewal of N utrient 
Solution to the Growth of Soy Beana in Artificial Culture,”’ R. V. Allison 
and J. W. Shive; Index to Volume X. 

American Mathematical Monthly for December, Lancaster, Pa., 84 
a year, 45 cents a copy. ‘The Eighth Summer Meeting of the Associa- 
tion,”” W. D. Cairns; *‘The December (1922) Meeting of the Texas 
Section,’’ A. A. Bennett; “‘The Development of ‘Partitio Numerorum,’ 
with particular reference to the work of Messrs. Hardy, Littlewood 
and Ramanujan,” A. J. Kempner, part I1; **The Geometry of Riemann 
and Einstein,’’ James Pierpont, part | 

Condor for November-December, 514 Lester Avenue, Pasadena, Calif., 
$2.40 a year 40 cents a copy. ‘‘The Buff-breasted Flyeatcher in the 
Huachueas (with four photos),”’ Frank C. Willard; ‘*Further Observa- 
tions on the Costa Hummingbird (with three photos) ,’’ Robert S. Woods; 
‘The Cayenne or River Ibis in British Guiana (with one photo) ,’’ Casey A 
Wood; ‘The Phoneties of Bird-sound,”’ Richard Hunt; “A Study of Some 
Plumages of the Black Tern (with two photos),”’ A. J. van Rossem; 
‘The Systematic Status of Some Northwestern Song Sparrows (with 
map),’’ Harry S. Swarth 

Education for January, Boston, Mass., $4 a year 4,0 cents a copy 
‘Health Habits, Related Knowledge and Problems of Health,”’ Percival 
M. Symonds; ‘The Project Method in the Junior High School,”’ Ona | 
Nolan; *‘Dishonesty in the American School and Its Cause,’’ Arthur D 
Marvin; “The Place of Mthlietics in the Curriculum,” F. L. Wright; 
“Some Serviceable Definitions of Education,’ Clara F. Chassell 

Journal of Geography for January, 2249 Calumet Avenue, Chicago, 
$2 a year, 25 cents a copy ‘Some Geographic Factors Affecting Agri- 
culture in Illinois, and The Agricultural Provinces of Illinois,””’ W. O 
Blanchard; ‘‘America the Beautiful—A Project Emphasizing the Cultural 
Side of Geography,’’ Mary J. Washington; *‘Natura! Grouping of Popula- 
tion Density,’ Sam T. Bratton; ‘‘The Valley of hin Lee,”’ Luey A. Case: 
“The Forest and the Forest Industries,” Zoe A. Thralls; ‘“‘The Two 
Outstanding Facts in the Phvysieal Environment of Newfoundland,” 
Ben A. Stinson. 

Nature Magazine, for January, 1214-16th Street, Washington, D. C., 
$2 a year “Burning Former Plant Life,’ John Hays Hammond; 
‘Animal Trails and Trailing,’ L. W. Brownell; ‘‘The Wonders of Orion,”’ 
Isabel M. Lewis; ‘‘Owls on the Night Shift,’’ William L. and Irene Finley; 
‘*Yes—We Have Some Bananas,’ N. C. MeLoud; ‘“‘Snow Time in Nature 
Land,’ Howard T. Middleton; ‘‘Evergreen Trees in Winter,’ Joseph S 
Illick; *‘Nature Study the Key to Knowledge,’ Thornton W. Burgess 

Photo-Era for January, Boston, Mass., $2.50 a year, 25 cents a copy 
“Guadalupe: Holiest Shrine in Mexico,’’ Robert M. Riculfi; ‘Roll 
Your Own,’’ Lee Russell; ‘‘Kinematography for the Amateur, Part III,” 
Herbert C. McKay; ‘Photography When the Snow Flies and It’s Cold,” 
A. H. Beardsley; *‘Cogitations of a Photographie Philistine,’ Dr. George 
E. Blackham; ‘‘False Economies,’’ W. G. Gleave 

Popular Astronomy, for February, Northfield, Minn., $4 a year. ‘‘Era- 
tosthenes, No. 4, With Plates III and IV,’ William H. Pickering; ‘‘Notes 
on Auroras and Magnetic Disturbances,’ Mabel Weil; ‘‘Light: Aetheric 
vs. Corpuscular,”’ Maleolm K. Parkhurst and Winthrop Parkhurst; 
“American Astronomical Society, Reports of Observatories, 1922- 
1923.”’ 

School Review for January, University of Chicago Press, $2.50 a year, 
30 cents a copy ‘Edueational News and Editorial Comment,”’ ‘‘Pro 
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viding Adequate Housing Accommodations for the Junior High School,”’ 
Paul W. Terry; “The Determination of Professional Curriculums for 
the Training of Teachers for Secondary Schools,’’ W. C. Reavis; ‘The 
Honor System in Secondary Schools, Harry A. Peters; ‘‘Values in Extra- 
curricular Organizations in the High School,”’ Alice L. Dement; **Rebuild- 
ing a Course of Study,’”’ Paul G. W. Keller; ‘The Concentration Study 
Hall,”” Ethel M. Parmenter; ‘““A Counseling Plan for Bridging the Gap 
Between the Junior and Senior High Schools,’ Margaret M. Alltucker. 

Scientific Monthly for February, Garrison, N. Y., $5 a year, 50 cents 
a copy. “The Dawn of Western Science in Japan,’’ Kan Kikuchi; 
‘Distribution of Stature in the United States,’’ Dr. Clark Wissler; 
‘*Half-breed,’’ Dr. Elsie C. Parsons; ‘‘The Steinhart Aquarium of the 
California Academy of Sciences,’ Director Barton W. Evermann; ‘‘The 
Defenses of the Body Against Aleohol,”’ Dr. J. Frank Daniel; “Geology 
and Our Civilization,’ Dr. Warren D. Smith; *‘The Debt of Medical 
Science to the Early Printers,’’ Dr. James J. Walsh; ““Occupations in 
the United States,’’ Robert M. Brown; “‘The Localization of the Median 
Plane of the Embryo,’ T. H. Morgan 


IMPORTANT ASTRONOMICAL EVENTS SCHEDULED IN 1924, 
By Isape.t M. Lewis, 
Of U.S. Naval Observatory. 

The closest approach of Mars to the earth in at least a generation; 
a transit of Mercury across the sun’s face, an event which will be repeated 
but three times this century; five eclipses; and occultations of Mercury, 
Neptune, Aldebaran, and Regulus by the moon, are the leading special 
offerings of the heavens to star gazers in 1924. Three of the eclipses will 
be of the sun and two of the moon, but none of them will be visible in the 
United States 

By far the most interesting astronomical event of 1924 will be the 
near opposition of Mars next August. Every fifteen or seventeen years 
the opposition of Mars oceurs when the planet is not far from perihelion 
or the point in its orbit nearest to the sun. The planet is then about 
26,000,000 miles nearer to the earth than it is at its most distant opposi- 
tion which occurs when it is near aphelion or the point in its orbit farthest 
from the sun. The last close opposition of Mars occurred in September, 
1909, when Mars came within 36,180,000 miles of the earth. On August 
22 of this year, a few hours before it comes into opposition with the sun, 
Mars will be at a distance of 34,630,000 miles from the earth, which is 
very nearly, if not quite, as close as it can ever come to the earth and 
ibout one and a half million miles nearer than it was fifteen years ago. 

The coming opposition of Mars is being awaited with keen interest 
by all interested in the study of the surface markings of this sister world, 
which, next to the moon and Venus and an occasional asteroid or comet, 
comes nearer to us than any other member of the solar system 

Schiaparelli made his much-debated discovery of the “canals’’ of 
Mars at a close opposition, that of 1877, which he confirmed at the follow- 
ing favorable oppositions of 1879 and IS8S8l. Every close opposition of 
this mysterious planet brings additional observations of special interest 
and value and it is practically certain that this, the closest of all, will be 
no exception 

Mercury will cross the face of the sun on May 7th, the transit taking 
about eight hours from ingress at the eastern edge to egress at the western 
edge of the sun. In the United States only the ingress of the planet will 
be visible, the sun setting with Mercury on its disk. The entire transit 
will take place above the horizon in Alaska and the Phillippines. The 
last transit of Mercury took place on November 6, 1914, and future 
transits will occur on November 12, 1940, May 9, 1970, and November 
14, 1999. 
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The solar eclipses of 1924 will all be partial, and the lunar eclipses 


will be total. The partial solar eclipse of March 5 will have a greatest 
magnitude of 58 per ecent., and will be visible only in the Antaretie and 
South Atlantic oceans and the extreme southern part of Africa. The 


solar eclipse of July 31 will have a magnitude of 19 per cent., and will 
be visible only in south polar regions. The solar eclipse of August 29 
with a greatest magnitude of 43 per cent will be visible in the Aretie Ocean, 
Greenland, the northern part of Norway and Sweden, Northern Russia, 
Siberia, northern China, Kamchatka and Japan. 

The total eclipse of the moon of February 20 will be visible in the 
extreme northwestern part of North America, the Pacifie Ocean, Aus- 
tralia, Asia, the Indian Ocean, Europe and Africa except the extreme 
northwestern part 

The total eclipse of the moon of August 14 will be visible in the 
western part of the Pacific Ocean, Australia, Asia, the Indian Ocean, 
Europe, Africa, the Atlantie Ocean, and eastern and central South Amer- 
ica. 

Occultations of Aldebaran by the moon, visible in the United States, 
will oceur on February 13, April 8, June 28, and September 18. The 
first-magnitude star Regulus, in Leo, will also be occulted on October 22, 
the planet Mercury on August 2, and Neptune on November 18. As 
Neptune is not visible to the naked eye its occultation by the moon ean 
only be viewed telescopically Science Service 


NEW ENGLAND ASSOCIATION OF CHEMISTRY TEACHERS. 
FaLL MEETINGS 

The New England Association of Chemistry Teachers is an organ- 
ization of Secondary School and College teachers of Chemistry in New 
England, having a membership of over 400. It was organized in 1898 
with Dr. Lyman C. Newell as its first president. Since its reorganization 
in 1921, it has been operating in four divisions: The Central Division 
includes Eastern Massachusetts; the Southern Division, the State of 
Rhode Island and Southern Massachusetts; the Western Division, the 
State of Connecticut and Western Massachusetts; and the Northern 
Division, the States of New Hampshire, Maine and Vermont “ix meet- 
ings a year in its various divisions are now held, in the interests of chem- 
istry teaching, and industrial exeursions are arranged monthly in the 
Central Division 

On November 3 the Association visited the new Metealf Chemical 
Laboratory at Brown University, Providence, R. I. Following the annual 
reports of officers and standing committees, Professor Gorham W. Harris 
of Simmons College gave a talk on ‘“‘Some Chemistry of the Inseet World 
and Dr. Simon of Brown, ‘a paper on ‘“‘Some Applications of Photo- 
chemistry.”’ The meeting concluded with a series of lecture demonstra- 
tions by Professor Herbert F. Davison of Brown. Previous to the meet- 
ing, visiting members of the Association were shown about the new labora- 
torv by the instructing staff of Brown 

The sixth regional meeting of the Western Division was held at Yale 
University on December 8, being preceded by an industrial exeursion 
through the Kolynos factory in New Haven. Several members of the 
New York Association were the guests of the Association on this oceasion 

At the morning session Mr. Earl R. Glenn of the Teachers College, 
Columbia University, gave a paper on “Standard Tests in Chemistry 
and a paper by Assistant Professor Henry 8S. Johnson of the University 
of Havana on the results of a questionnaire on the grading of a typical 
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chemistry paper Was presented. At the conclusion of the morning meet- 
ing the visiting members were the guests of Professor P. T. Walden at 
his regular college class. Professor Walden gave an illustrated lecture 
on ‘‘Colloids.”’ 

Following lunch at the Woolsey Hall Cafeteria, an afternoon session 
was held at which reports of the Work Committees of the Western Di- 
vision were given. New work committees for the ensuing year were here 
elected and the meeting concluded by a practical talk on ‘“‘Some Unusual 
Uses of Paper’’ by Mr. Burgess of New York City. 

At the Brown meeting the annual election was held. The nomimat- 
ing committee consisted of Mr. Arthur H. Berry of the Providence Clas- 
sical High School, Rhode Island; Professor Gorham W. Harris of Sim- 
mons College, Boston; Mr. Max Small of the New Haven High School, 
Connecticut; Professor Kraybill of New Hampshire University; Miss 
Charlotte E. Rogers of East Providence, Rhode Island; and Mr. 
Raymond R. Thompson of Hebron Academy, Maine. The following 
are the officers elected for 1923-1924, with the exception of the secre- 
taries, being the same officers who served during 1922-1923: 

President, Mr. 8S. Walter Hoyt, Mechanie Arts High School, Boston. 

Vice-President, Mr. J. Herbert Ward, Classieal High Sehool, Provi- 
denes 

Secretary, Mr. Lawrence R. Atwood, High School, Malden, Mass. 

Assistant Seeretary, Miss Octavia Chapin, High Sehool, Malden, 
Mass 

Treasurer, Mr. Alfred M. Butler, High School of Practical Arts, 
Boston 
Chairmen of Divisions: 

Central: Miss Eva Ammidown, West Roxbury High School, Boston 

Southern: Professor Herbert F. Davison, Brown University, Provi- 
denee 

Western: Mr. Leslie B. Johnson, New Haven High School. 

Northern: Mr. Myron E. Berry, Tilton School, New Hampshire. 

Three more meetings will be held in the coming winter and spring: 
one in March at Boston; and two in the month of May—one in the West- 
ern Division at Mount Holyoke College and one the second Saturday 
in May in New Hampshire. The meeting at Mount Holyoke will be a 
joint meeting with the Connecticut Valley Section of the American Chem- 
ical Society 

The N. E. A. C. T. issues a publication in which full reports of the 
proceedings are given, including the papers and addresses. This publica- 
tion is sent to all members free of charge A limited number of extra 
copies are available for distribution to non-members at thirty-five cents 
1 copy and may be obtained by addressing the Secretary, Lawrence R 
\twood, Malden High School, Malden, Mass 


BOOKS RECEIVED. 

Botany Principles and Problems, by Edmund W. Sinnott, Connecticut 
Agricultural College Pages XIX+385. 16x23.5 em. Cloth 1923. 
MeGrow-Hill Book Co., 370 Seventh Ave., New York City 

Vegetable Crops, hy Homer C Thompson, Cornell Unive rsity. Pages 
[X +478 16x23.5 em Cloth 1923 MeGrow-Hill Book Co., 370 
Seventh Ave., New York City 

Economics of the Family, by C. W. Taber and Ruth A. Wardall, 

University of Illinois. Urbana, Ill. Pages xii+224. 14x20 em. Cloth 

1923. J. B. Lippincott Company, Philadelphia, Pa 
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Consolidation of Schools and Transportation of Pupils, by Abel, 
Assistant in Rural Education, Bureau of Education, Washington, D. C 
Pages iv+133. 15x23 ecm. Paper. 1923. Government printing office, 
Washington, D. C 

The Pilot Arithmetics, Books I and I1, by Lou B. Stevens, New Ro- 
chelle, N. Y. and James H. Van Sickle, Springfield, Mass. Book I, 272 
pages; Book II, 304 pages. 14x19 ecm. Cloth. 1923. Newton & Co., 
Chicago. 

Teachers Manual for Pilot Arithmeties, by same authors, 256 pages 
14419 em. Cloth. 1923. Newton & Co., Chicago 

Exercise Book in Algebra, by Oswald Lowe, Phillips Academy 
page v+180. 12x18 em. Cloth. 1922. D.C. Heath Co., New York 

Practical Chemistry, by Lyman C. Newell, Boston University 
pages vii+542. 13x19. Cloth 1922 D. C. Heath Co., New York 

Junior high school education, by Calvin O. Davis, University of 
Michigan, pages 1x +451, 13x19 em. Cloth. 1924. $2.20. World Book 
Co., Yonkers, New York 

Practical Plant Ecology, by A. E. Tansley, Editor of Journal of 
Eeology, 228 pages, 13x19.5 em. Cloth 1923. $2.50. Dodd Mead & 
Co., 443 Fourth Ave., New York City 


BOOK REVIEWS. 

Economics of the Family, by C. W. Taber and Ruth A. Wardall, Unive 
of Illinois, Urbana, Ill Pages xii +224 14x20 cm. Clotl 1925 
te y Lippincott Company, Philadelphia, Pa 
This is an excellent book on the subject which is vital to « very home 

In times past too many families have been operating their household in 

a haphazard way thus being unable to make both ends meet The man- 

agement of the household is just as much the business as the management 


of a grocery store. If a merchant operates his business as many ho 


IS€ 
holds are operated he would soon go into bankruptcy. The major portion 
of the average family household expense is spent by women and this 
shows the necessity Ol training our girls in business enterprises with sper ial 
reference to household economics In the family it is well to take all the 
children into confidence on the family expense, not only in the purchas« 
of food, clothing, furniture, et« but into the same confidence with re ft r- 
ence to repairs, amusements, and social affairs. If this were done, ther 
would be many, many less boys and girls going to the devil than at the 
present time. This is a splendid book, well written. It contains many 
forms to be used in the management of household affairs. At the end of 


each chapter a set of pertinent questions are given. Each major para- 
graph begins with bold-face Lyyn indicating the matter to be discussed 
This book de serves ana doubtle SS will have Pa large circulation is 
every household should have a copy C.H.8 
Sheet and Metal Work. b Varion S. Traw. V hington Junior High Schoo 
Rochester. Ne Yo Pages 64 15 %x23 em Pape? POs 


85 cents Manual Arts Press, Chicago, Il 

A splendidly edited small book on sheet and metal work Chere are 
about thirty splendidly devised projects for teaching young people how 
to construct articles of a practical nature 

It is finely written, the directions clear and explicit, the drawings 
magnificent. It is printed in ten-point type on thick uncalendared pape 
and in every way is calculated to bring enthusiasm to the pupil in endeay 
oring to put into practice the projects herein mentioned i ee 
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How to Teach Physics, by Rogers D. Rusk, Northwestern College, Naper- 

ville, JU. Pages x+186. 12x19% em. Cloth. 1923. J. B. Lippin- 

cott Company, Philadelphia, Pa 

This is a text that indeed is very timely. It is a book which the 
science of physies as needed to put into the hands of many secondary 
school teachers and some of those who are attempting to teach physics 
in our colleges and universities. Many of our instructors are attempting 
to teach the subject in any way which will fill up the time that they are 
to devote to the subject. This is not as it should be 

This work aims to give both teacher and student a working knowl- 
edge of the teaching of physics by defining the aims and methods of the 
subject with practical suggestions Modern Pedigogical methods are 
introduced. Attempt has been made to develop the subject of physics 
by consideration of the meaning of physics. The book has for one of its 
aims the teaching of physics by the modern methods especially relating 
to the subject advanced in science in the last five or six years. It is a 
book with whicn every physics teacher should become thoroughly familiar. 
There are fourteen chapters. It is splendidly written and will make 
interesting reading to any one who has a good working knowledge of 
physics C. H.8 


General Science Syllabus, by J. C. Loevenguth, Allen Junior High School, 
Wichita, Kansas. Pages vii+63. 13%x19% em. Cloth 1923. 
World Book Company, Yonkers, N. Y 
This is a splendid book gotten out primarily for General science 

teachers It will enable inexperienced teachers to decide what subjects 

he should best teach. The part in finer print may be omitted if there is 
not time to cover the entire ground. It is divided into chapters, each 
chapter of which there ace thirty-three bearing the particular branch of 


general science. A book well worth the expenditure of every teacher 
C.H.S 
How to Teach a Trade, by R. W. Selvidge, U nive rsily of Missouri. 111 
pages. 12%x19% em. Cloth. 1923. $1 Manual Arts Press, 


Peoria, Ill 

There are many manual training teachers in their lines of work who 
are attempting to teach boys and girls their particular trade. And where- 
as they may be experts in their line of work they are completely at sea 
when it comes to improving knowledge pertaining to that trade. The 
series of how to teach as given in this little book cannot but be helpful 
to every teacher of a trade. It is printed in heavy ten-point type on 
uncalendared paper and is a book that vocational teachers should possess. 


C. H. 8. 
Household Mechanics, by Earl L. Bedell, Detroit, Mich. Public School. 32 
Exercises. 214%x25% cm. Paper. 1923. 


This little series of experiments has been gotten by a man who knows 
how to do it. Each sheet presents one complete job and covers every- 
thing that is necessary for carrying out that particular experiment 
Chey also show how it applies to affairs at home, and is so clear that old 
or young can work out its trogiec without outside help C. H. 8 


Supplement to the Ne World? by Isaiah Bowmann, American Geographical 
Society. 98 pages. 16x24em. Paper. 1923. Yonkers, N. Y. $0.25 
This is a supplement to the new world which came from the press 

1. few months ago. It is supposed to be matter that ought to be em- 

bodied in the corresponding paragraphs of the original work, and every 

person possessing the original form should possess this little pamphlet 

When necessary to illustrate a point in question, maps and graphs are 

given. It is thoroughly up to date C.H.8 
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EKlementary Electricit _ by S. ¢ Starling, West Ham, Vunicipal Colle Ue 
Pages vii+24s 13x19 em Cloth 1923 $1.10 Longman’s 
Green and Company 
The author of this book has ende ivored to present a study of elee- 

tricity in a logical manner keeping in view the phases of today as well 

treat magnetism as a separate subject but 


as the history He does not 
magnetism and electricity go hand in hand and are treated as such. He 
gives an introduction to the subj *t of electricity at first and spends a 
great deal of time on electrical potential which he discusses in a very 
capable manner, so clear that the reader cannot help but secure a good 
understanding of the subject. Knowledge of elementary mathematics 
is required to fully appreciate this text. There are scattered throughout 
the book at the end of each « hapter a fine collection of exercises bearing 
upon the matter discussed in that chapter. There are 216 cuts splendidly 
selected for the thing they illustrat« C. H.§ 
The Boys’ Own Hand Book, hy | loud § Darro v, Polytechni Pre paratory 
Country Day School Pages 1x+331 14x20 em Cloth 1923 
Mac Millan Company, New York City 


This book has been written primavily to that great body of boys who 


wish to do experimenting in nearly all matters at home his is not 
supposed to be a text book of Science: [t is a text whicn will be an aid 
to the experimental work and better the results of the experiment. The 


boy will be able to draw his conclusions as to how the experiment will 
work out scientificaily. It is not intended by any means, that youngsters 
should do all the experiments illustrated in the book, but those in which 
he is interested He is not obliged to do them consecutively but may try 
those in which he is most interested. One chapter does not necessarily 
depend on the preceding chapter 

It is suggested that each boy have his own laboratory or den where 
nts but 


he may carry out, to his heart's content, not only those experime 

any others in which he may be interested. It is a splendid book, well 

written, easy to understand. The diction is fine. It is a book which 
scientifically inclined boys and all teachers should possess. C. H. 8S. 

A New Physics, by Arthur Haas, University of Leipzig Translated by 
Robers W. Lawson Pages xi+165 14x19 em. Clot} 1921 
$2.50. A. P. Dutton & Co., New York City, N. ¥ 
This book embodies the more recent advances In physics which have 

come to the surface during the last few years. It comprises a series of 

six (6) le:tures delivered by the author. It is made clear without the us 
of any considerable amount of mathematical formula, and the author has 
given a clear general view of this subject For those who wish is given an 
extended study to the subject references as given by a great number of 
foot notes 

In the translation, the translator has done his very best to follow as 


closely as possible the original. There are a couple of pages of historical 
summary along with three or four pages of names of physicists A very 
complete index is appended \ll people interested in physics should 


read this very interesting boo! c.f 
Pratt. = Van ual of Land and Fre sh i aler | erte hrate A nima 7 t7 


United States.’’ 184 illustrations sibliography and Glossary. Cloth 
$6.00. By Henry Sherring Pratt, Professor of Biology, Haverford 
College, Haverford, Pa Published by P. Blakiston’s Sons & Co 


1012 Walnut St., Philadelphia, Pa 
This contribution of the widely known author meets an urgent need 
The growing interest in animal ecology, zoogeography and nature study 
in the schools and colleges should be accelerated by this new manual 
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The author has brought together information from practieally all of the 
available sources and compiled it in compact and usable form. It com- 
prises a comprehensive key to the vertebrate animals of the United States, 
exclusive of the birds, together with illustrative and descriptive material 
by which the animals ean be readily identified and their relationships 
worked out. The nomenclature has been brought up to date and deserip- 
tions have been simplified. Numerous figures aid in pointing out the 
distinguishing features of the various species or groups. The comprehen- 
sive glossary and bibliography add to the value of the book. The deserip- 
tions are not confined to statements of structural characteristics, but 
manner of life and geographical distribution receive due attention. 
as Ee 

Eduation jor Moral Growth, by Henry Neumann, Ethical Culture School, 

New York City. Pages xii+383 13x19 ecm. Cloth. 1923. D. 

Appleton and Company, N. Y. C 

This is a book that has been written not only for teachers but to 
parents as well. People having to deal with children now-a-days cannot 
help but have arrived at the conclusion that one reason for delinquency 
and waywardness on the part of the children lies very largely with the 
home. This makes it very difficult for teachers who have charge of the 
children, part of the time, to overcome the immoral home training and 
get the youngster into paths which will make a good citizen out of him. 

Chere can be no question about the moral opportunities that exist 
in our institutions for learning and if the children can be made to realize 
and co-operate with the rules and regulations and avail themselves of 
the opportunities in these institutions there is no reason why he cannot 
make a good American citizen out of himself 

It is hoped that the book will exert that influence which will cause 
parents to take a more vital interest in the training of their children 
about the co-operation with educational institutions so that the child 
will be brought to the light these institutions would have them see 

The book is divided into three parts. Part one consists of ETHICAL 
IMPLICATIONS OF DEMOCRACY; part two, CONTRIBUTIONS 
rO THE AMERICAN IDEALS; part three, RESOURCES OF TODAY 
AND TOMORROW 

Throughout the book lie scattered questions and problems, and at 
the end of each chapter references to texts bearing upon subject matter 
discussed in that chapter are given 

It is a splendid book for all who are interested in building up the 
character of youngsters for better citizenship and good breeding 

C. H.S 
General Botany ay niroductory text fo colleges ana advanced classe 8S wr 
secondary schools, by Edgar Nelson Tanseau, Professor of Botany, 

The Ohio State University. Cloth, with 560 pages and 351 illustra- 

tions; size 15x21 em. Published by the World Book Company, 

Yonkers-on-the-Hudson, N. Y., 1923. 

This is one of the college texts now being published in the ‘“‘New 
World Science Series The author, judging from the title page, thinks 
it also may be used for advanced classes in high schools. It is certainly 
better suited for this than many so-called high school texts in botany. 
We like its style, its freedom from unnecessary technical terms and lan- 
guage and the many original illustrations. The simplicity of the style 
and language is certainly very unusual for a college text, to say nothing 
ibout high school texts which aim to be simple in style only to become 
vague and unintelligible 
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The book is also unusual for a college text in its development of sub- 
ject matter relating to the foundation principles of applied botany in 


the fields of horticulture, agriculture and forestry. 


in the high schaol must be up-to-date in 


The teacher of sciene 


his science. We recommend 


this book for his library if not for his classes Ww. W 
The Biology of Man and Other Organisms, by Henry R. Linville, Ph. D 


Cloth. 
the text 


1923 


Size 13x19 em. 


Pages xii+507, with 238 illustrations in 
Published by Harcourt, Brace and Company, New York, 


The author of this book is well and favorably known as co-author 


of Linville and Kellys General Zoology. 
unusual book 


He has certainly produced an 
It is more like the very old-fashioned natural history 


zoologies of a long time ago, but modern and up-to-date in its science 
Other recent texts in biology, of which there are several, are more like 


laboratory guides than textbooks 


A goodly portion of this book, notably 


the animal side of the work, is really nothing more than talks about 


animals with practically no use of technical terms or language 


Sum- 


maries are placed at the ends of chapters which condense into small 
space technical statements and characteristics of the groups. In the 
case of the plants, especially the angiosperms this method is not so feasi- 
ble and the chapters read much like ordinary botany texts 


Evidently the author intended to emphasize the biology of man as 


indicated by the title. 
‘Animals from the beginning of time’’; * 
ter XL, “Things and conditions that hold 


Up from savagery.”’ 
us back F 


It is done very strikingly in the following chapters: 


And in Chap- 
These chapters ari 


in addition to the usual chapters on the physiology and hygiene of man 
This book is one that all teachers of biology should see and read 


We commend it as worthy of serious consideration as a textbook of 


biology 


w.w 


col 
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Esthonia sippio Ruthene 
F aerograph askari broadcast 
Blue Cross cyper agrimotor 
rotogravure stellite Devil Dog 
Air Council sterol hot pursuit 
mystery ship taiga abreaction 
capital ship sokol activation 
affectivity Swaraj photostat 
mud gun realtor overhead’ 
megabar soviet Red Star 
Is this Storehouse (i= 





of Information 


Nc You? f 
2700 pages = 4 f 
6000 illustrations « 
407,000 words and phrases SN 
Gazetteer and Biographical Dictionary 


* 
Write for a sampie page of the New Words, specimen of 
Regular and India Papers, Freer 


G. & C. MERRIAM CO., Springfield, Mass., U.S.A. 








Dependable and worth while 


BIOLOGICAL SUPPLIES 


Large stock of material in Zoology, Botany, Life Histories and 


<a5T Fre, Microscope slides. 
* 


¢ 





The world renowned. 


For the student, the class room, the museum. 
New Zoological and Life History Catalogs. 


Catalogs free, Zoology, Life Histories, Botany, Microscope slides. 


Supply Department 
MARINE BIOLOGICAL LABORATORY 
GEORGE M. GRAY, Curator 
Woods Hole, Mass. 




















Parents and teachers are beginning to realize the importance of 


at- 


tending to health needs of children before they are old enough to go to 


school 


They are learning that if the foundations of physical and mental 


health are laid during the pre-school period, much of the remedial work 
that now constitutes the major part of school health work in many lo- 
calities will be unnecessary, says the United States Bureau of Edueation, 
announcing a reading course for parents,.entitled ‘‘Pathways to health.’ 


This course suggests about 


mentals of child health in a form easily 


treated are: 


40 recent books covering a few of the funda- 


understood. Among the topies 


How to judge the child’s physical condition, the school 


lunch, the pre-school child, sex and health, and community responsibility. 
\pplications for this course should be addressed to the United States 


Bureau of Education, Washington, D. C. 
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SCHOOL SCIENCE AND MATHEMATICS 


PROBLEM DEPARTMENT. 
ConpucTEep BY J. A. NYBERG, 
Hyde Park High School, Chicago. 
This department aims to provide problems of varying degrees 
which will interest anyone engaged in the study of mathematics. 
All reade rs are invited lo pro pose proble nS and solve proble ms here pro- 
posed. Problems and solutions will be credited to their authors. Each 
solution, or proposed proble m, sent to the Editor should have the author's 
name introducing the problem or solution as on the fotlowing pages 
The Editor of the department desires to serve its readers by making it 
intere sting and helpful lo them Addre 88 sugge {707s and proble ms to J | 
Nybe rg, Hyde Park High School, Chicago. 
LATE SOLUTIONS. 
807. Christine Fisher, St. Louis Vissouri. 
SOLUTIONS OF PROBLEMS. 


SOS. Proposed by J. F. Howard, Brackenridge High School, 
Texas. 

Inseribe a square in a given quadrilateral. 

(Two solutions of this problem were presented last month 

Solved by W. T. Harlow, Portland, Oregor 

ABCD is given quadrilateral. At any convenient distance above 
the base, as OW, draw PQ|! AB intersecting AD in P and BC in Q 
Mark off PS and QR each equal to OW. At A and B draw lines per- 
pendicular to AB; draw BR and AS meeting these perpendiculars at F 
and E respectively. Draw EF and eall G its intersection point with DC 
Draw GJ | AB, intersecting BF at M and AE at L. Draw MK and LH 
parallel to AB. Draw GH and GK. Through K draw a line parallel to 
GH, and through H a line parallel to GK determining the point I. It can 


of di ffic ult 7 


aa ; 


be proved that I lies on the line AB and that GHIK is the required square 





Proof. Triangles EAB and EFB have BE as a common base and BA 
KAB equals GM in EFB Then 


as a common height; hence LJ in 




















Science and 


Distinctive New Publications 


Mathematics 





PHYSICS IN EVERYDAY LIFE 
By 


William D. Henderson, Ph. D., 
University of Michigan 


A thoroughly modern and pedagogi- 
cal presentation of Physics based on 
the following procedure: 


1. Interesting Introductory 
topics. 

2. Discussion of iaws and 
principles. 


3. Practical applications. 


“A text which merits more than a 
casual examination.”’ 

The newest manual! in publication to 
accompany the text 


JUNIOR HIGH 
ARITHMETICAL ESSENTIALS 


Ready About April 1, 1924 - 


By 
J. Andrew Drushel, A. B. 


and 


John W. Withers, Ph. D. 


A three-book series arranged for the 
seventh, eighth and ninth years. 
This course is the result of careful 
and painstaking investigations and 
offers a distinct contribution to the 
Junior High School Curriculum. 


CHEMISTRY IN EVERYDAY 
LIFE 
By 
Emery-Davis-Boynton-Downey 


This latest text in Chemistry repre- 
sents the painstaking efforts of four 
leading Chicago High School teach- 
ers. The requirements of Chemistry 
are represented in 393 pages. In 
addition 254 pages of applied 
Chemistry have been supplied, from 
which such material may be selected 
as seems best suited for the purposes 
of the class. Unquestionably this 
text offers the most complete and 
masterly presentation of this subject 
for secondary schools ever submitted. 
Complete Manual to Accompany. 


ELEMENTARY ALGEBRA 
By 


W.H. Williams, M. A., Head of 
the Department of Mathema- 
tics, State Normal School, 
Platteville, Wis. 

W. B. Kempthorne, Ph. M., 
(University of Wisconsin) for- 
merly instructor in Mathema- 
tics, University of Oregon, Eu- 
gene, Oregon. 


Three semester course in two books, 
or a combined course in one volume. 
Practice Problems by Mona Dell 
Taylor, Scott High School, Toledo, 
Ohio, to accompany the series. 





LYONS AND 


CARNAHAN 


Educational Publishers 


CHICAGO 


NEW YORK 
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GL MJ. Considering s BMK and BRQ we see that MK MJ 
because the base QR equals the height WO. Hence MK = GL. 
Considering likewise As APS and AHL we see that HL L.J because 
the base PS equals the height WO. Hence HL GM. 
The right triangles HLG and GMK are therefore congruent. Hence 
HG = GK and ZHGK is a right angle. Then GHIK is a square. 
To prove that I lies on AB draw IN | AB. Since GHIK is a square 


we can see that IN GL. But GL MJ; henee IN MJ and I lies on 


AB. 

If the line EF does not interseet CD there is no solution; if EF and 

CD coincide there is an infinity of solutions. 

812. Proposed by the editor cL} be ? solving proble misiky,. 
In cutting a square field of grain B follows A around the field. The 

width of the swath is w, and the length of the field is / (1 being a multiple 


of 4w). Show that A travels 31/2 feet more than B 

Solved by E. L. Roose, Boque, Kansas. 

The number of rounds made by each man is |//4w and A travels 6u 
feet more than B in each round as the figure for problem 799 shows 
l/4w is the number of feet that A travels more than B, or 


Hence 6w 
3l/2 feet. 
S13. Proposed by Nelson L. Roray, Metuchen, New Jersey 

Given the altitude on the side a, the biseetor of Z A, and th perimeter 


of the triangle, construet the triangle. 


A 





B’ 


Solved by the Propo ‘ 

In AABC draw AD | BC : AE bisects d A; BB BA and CC 
CA so that B’C’ equals the perimeter of ABC; draw AN 1 AE; BP 
bisects ZB’BA and CP bisects ZACC’. ' 

Then BP is the perpendicular bisector of B’A and also of C’A, and so 
P is the center of the circle circumscribed about B’AC’ and PA is a 
radius of this circle. Hence AN is a tangent to this cirele and NB’ is a 
secant from the point N The length NC’ ean therefore be found as 
2NC’ B’C’ 4 Vv yy ? } AN . wherein B’C is the given perimeter 
and AN is the given altitud: 

Construction. First cons 
given altitude) as one side and AE 
Draw AN i AE intersecting ED produced at N. Construet NC’ from 
the equation above and thus determine the point C’ and then the point B 
Draw AB’; and at A construct ZB’AB ZB’. Draw AC’, and at A 
eonstruct ZC’AC AC’C. Then ABAC is the required triangl 
‘S14. Proposed hy Michael Goldberg, Philadelphia, Pa 

A variable chord CD bisects a given chord AB in the point E. Find 
the locus of the intersection of the lines AD and CB. 

From a study of the figure Arria Murto, Ruskin H. S., Hickmar 
Mills, Mo., concluded that the locus is a straight line. A proof of this by 
the methods of Projective Geometry was given by N. L. Roray, Metuchen 
N. J., the locus being the polar of the point E with respect to the circle 
KE need not be the mid-point of AB, and \B need not be ps | fixed chord 
through A. 

S11. Proposed by M. Freed, Wilmington High School, Los Angeles, Calif 

Find the general expression for the number that 3, 5, and 7 will each 


truct the right triangle ADE with AD (the 
the given bisector) as hypotenuse. 














Superior 
Laboratory 
Furniture 










Chemical Table No. 890 
Designed for use in the small school chemical 









Good Laboratory Furniture stimu- i boratory Eight students may be accom 
lates student interest and encour- nodated, working in sections of four 
ages better work. Instructors also 
are able to serve with greater effi- i 
ciency. In thousands of universities, ' 






colleges, high schools, normal schools, 
vocational schools, medical colleges, 
rivate and mdustrial laboratories, 
Temetnes Laboratory Furniture is 
contributing greatly to the conven- 
ience and success of the work. Our 
18 years of,experience and constant 
contact with laboratory problems 
has enabled us to assemble the best 
ideas for the Kewaunee Line 













Combination Papsiee |S Chomietry Table 
0. 


This design is practical for use as a student's 
Let Us Send You esk or in @ private laboratory. Has two larger 






des 
ond eight smaller drawers and four cupboards 
Verv solidly constructed and finely finished 














The Kewaunee Book 


Contains 416 pages with 46 views of buildings 
and model installations. We show here just a 
few of the hundreds of items that will increas« 
interest and efficiency in any Laboratory. The 
Kewaunee Book will be sent without charge 
postpaid, to any instructor or official who 
replies, giving his position and using the sta 
tionery of the institutior Address all in 
quiries to the factory at Kewaunee 























LABORATORY 8 FURNITURE EXPEaTS 



















C G.CAMPBELL 


114 Lincoln St. New York Office 
Kewaunee, Wis. 70 Fifth Avenue Physics Laboratory Table No. 700 


‘ . oie Very popular 1 teachers Very substan 
Offices in Principal Cities tially built Can be supplied f desired, with 
weer cupboard and drawers 


Treas. and Gen. Mgr 





























Chemicad Desk No. 8020 









This design contains two featu t to be ve 
looked The electric light attact nt re new The small draws extending through the entire table provide storage 
room for long condensing tubes and other equipment. This desk will accon.m »date twenty-four students working in 





groups of eight. 
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divide with the respective remainders a, b, and c, where a <3, 6 <5, and 
c<7. (See Problem 797. 
Solved by the Propose r. 


Let N be the required number. Since the remainder is a when N is 
divided by 3, we can write N 3k +a where k is some positive integer. 
Since 5 is the remainder when N is divided by 5, we write (N —h)/5 
(3k +a —b ' 5. 

3k >a -_ 5 bh a >] +f) a 

Let 1 . Then } l + 

5 3 } 
21+b—a 3m+a—b m+a—h 
m = . Then! m 
3 2 2 
m-+>-a f 
? Then » 2n —a+l 
2 
Hence l 3n—at+h; / 5n —2a+2b; N LD, 5a +6hb or N 


15n+10a +6) because the addition of 15a changes merely the constant k. 
Since c is the remainder when N is divided by 7, we write 


N —C L5n + 10a +6) =— ( n+a h Y 
a ) } 
7 7 7 
iit 3a h 
Let p = Then 7 7p—3sat+b+c. Henee 
7 
N = 105p —35a +216 + 15e or 105p +70a +216 + Ld 





D S . C 


\ Q B 


S15. For hig! school pupils Propose d by the editor. 
The four bisectors of the angles of a parallelogram, ABCD, are drawn 
forming a quadrilateral, PQRS Prove that PQRS is a rectangl 
Solution by Frank C. Woolridge, Northeast H. S., Kansas City, Kan 
Hyp. ABCD is a parallelogram AS biseets ZBAD BS bisects 
ZABC. CQ bisects ZBCD. DQ bisects ZCDA 
Con. PQRS is a rectangle 





. 


Proof ZCDA T 4 DAB ISO Two consecutive ingle Sol a paral 
lelogram are supplementary 

ZADQ l446ZCDA D® bisects ZCDA. —Hyp 

ZDAP 6, DAB AS biseets ZBAD. Hyp. 

“. ZADQ+4 ZDAP 90) Halves of supplementary angles ar 
complementary. 

ZAPD 90 The sum of the Zs of a is 1SO 

ZSPQ 90° Vertical Zs are equal. 


In this solution, similar statements were repeated to prove that 
ZSRQ = 90°, ZASB 90°, DQC = 90°. Ed. 

DQ || SB. Lines | to the same line, QC, are 

PQRS is a parallelogram Definition: If the opposite sides of a 
quadrilateral are ||, the figure is a parallelogram. 

..PQRS is a rectangle. (A parallelogram having one of its angles a 
right angle is a rectangle. 

Forty-five eorrect solutions of this exercise have been received, 
the following schools being represented: Bogue, Kans., Burlington, Ia., 
Northeast H. S., Kansas City, Mo., Needles, Cal., Redlands, Cal., Say 
Jose {Cal., Tilden Technical H. S., Chicago, Wilmington, Cal. In attempt- 
ing§tofselect the best proofs the editor divided the solutions into four 



















































PLANE GEOMETRY 


YOUNG and SCHWARTZ 










The striking feature of this new book is its introductory 
chapter of forty-two pages in which the reasoning powers of the 
pupil are developed and strengthened before being put to the 
test of making formal proofs. This preparatory matter is 
handled with great ingenuity and skill and illustrates the tend- 
ency of modern pedagogy (almost ignored in other mathematics 
textbooks) to take advantage of the pupil’s natural interest in 
making the approach to his study of geometry. 

















All the way through this plane geometry, deviations from 
the traditional are to be noted—deviations that make for more 
intelligent work. It is quite clear that the pupil’s own initia- 
tive is being called upon to take the place of the unyielding 
discipline demanded by older textbooks. The tendency to 
recite by rote is broken down in order to secure a development 
of the reasoning faculties. 















The publishers are interested in teachers who are inter- 
ested. 










HENRY HOLT AND COMPANY 


New York Boston Chicago San Francisco 




















REVIEW QUESTIONS 


Twelve Thousand Questions in Eighteen Booklets 





Algebra Plane Geometry 

Chemistry Solid Geometry { 

Physics Trigonometry i 
lf 


Siz Pamphlets by Franklin T. Jones 





History 


| French Grammar Review—American History and Civics—Ancient 
| Three Pamphlets just published—compiled by Expert Teachers 


| Other Pamphlets 

| French A, French B; German A, German B; First Latin, Second Latin; 
Medieval and Modern European History (inciuding English History); Question 

| Book on History; English. 





Price, each pamphlet, 50c. except English, Second Latin and French 
Grammar Review, 60c. Sample copy to a teacher half-price when money is 
sent with the order. 

Liberal discounts for Class Use 





Published and for Sale by 
THE UNIVERSITY SUPPLY & BOOK CO. 


10109 Wilbur Ave., Cleveland, Ohio. 
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groups 1) a good plan, well argued, and an attractive appearance of the 
paper, (2) a good plan, well argued, (3) a poor plan but well argued and 
written, (4) a poor plan. Whether a plan is a good one or a poor one de- 
pends much, of course, on which theorems have been studied and are at 
the pupils command and what the fundamental definitions are. Thus, a 
rectangle may be defined either as a parallelogram having one right angle, 
or the class may have proved that a quadrilateral containing four right 
angles is a rectangle. Further, some classes may have proved that 
two consecutive angles of a parallelogram are complementary, while other 
classes do not regard this as a fundamental theorem. The editor in his 
own classes has sometimes adopted a minimum of fundamental theorems 
allowing no others to be quoted as a reason for any step, and in other 
classes the pupils may quote as a reason any statement (whether previous- 
ly proved in class or not) which the pupil can prove if called on to do so 
Frequently a proof contains an unnecessary step; in the preceding proof 
for example, no use is made of the fact that ZASB = 90°. Several proofs 
argued that AS and BS are perpendicular because the bisectors of two 
adjacent supplementary angles are perpendicular. This is an incorrect 
use of the word adjacent. The editor also believes that every figure should 
be actually constructed by a ruler and compass, that the rulings on a 
paper should not be used to sketch a parallelogram, that the angles should 
be actually bisected according to the usual method. 

After considering these items the next best solutions were by Vary 
Behiz, Burlington, la.; Haroid Meserve, Redlands, Calif.; Wayne Cooley, 
Bogue, Kans.; Oscar For, Needles, Calif. The following pupils from var- 
ious schools are listed next Leland J. Shell, Richard H. Plock. Perry 
Smith, Carolee Diizler, Theodore Darb /, Llaly Sydell, Charlotte Lewis 
William Vestal, Irving Hancock, Virgie Ellis, Mary McDaniel, Dudley 
Gray, Lowell Sanders. * 


PROBLEMS FOR SOLUTION. 


826. Proposed by E. Rae, San Jo e, Cal Jornia 

Given a cylindrical oil tank with its axis horizontal. An aperture in 
the top permits the introduction, vertically, of a measuring rod whereby 
the depth of the oil may be ascertained. Find a formula giving the num- 


ber of gallons in the tank in terms of /, the length of the eylinder, r the 
radius of one end, and d the measured depth 

A similar formula giving the approximate contents when the axis of the 
eylinder is inclined at a given angle and the depth measured at the point 


where it is greatest is also wanted 
827. Proposed by N. Anning, Ann Arbor, Michiga» 
Find the eubie of which z V/2 + V4 is a root 
82S. Proposed by C. E. Githens, Wheeling. West \ ninia 
Prove that 4°*+! +2%*+'!+1 is divisible by 7 
829. Propose d by J F Ho ird, Sa? {ntonio, Tex 
Cireumscribe a square about a given quadrilateral 
830. For High School Puj Proposed by Paul Ligda, Oakland, Cali- 
fornia 


A contractor has to remove 2000 tons of rock in 22 days. His steam 
shovel can remove 63 tons a day He can rent for $50 a day another sho 
el which can remove 126 tons a day, but the excavation is narrow so that 
he can use only one shovel at a time. How much does he pay in rent for 


the larger shovel if he uses his own shovel as much as possible? 


SCIENCE QUESTIONS. 
Conducted by Franklin T. Jones. 
The White Motor Company, Cleveland, Ohio. 


; 


Readers are invited to propose questions for olution scientific or peda- 
gogical—and to answer questions proposed by others or by themselves. Kindly 
address all communications to Franklin T. Jone 10109 Wilbur Ave... S.E 
Cleveland, Ohio 

Please send examination papers on any subject or from any 
source to the Editor of this department. He will reciprocate by 
sending you such collections of q iotattons as may wunterest you and he at his 
disposal, 




















New Exclusive Features 


For D’Arsonval 
Galvanometer 


GALVANOMETER 


MODE: | 576 & 


41CAGO APPARATUS CO. 





This new Portable D’Arsonval Galvanometer, with Self-Contained Pro- 
tecting Shunt, is just another step forward in the efficiency of Milvay 
Scientific Instruments. 

The use of this shunt protects the movement from damage which might 
otherwise result from excessive current. It can be instantly switched 
into or out of circuit by means of the two push buttons provided. 
Depressing the first button switches the shunt into circuit and reduces 
the sensibility to approximately one-tenth and at the same time makes 
the movement absolutely dead-beat. Depressing the second button 
automatically returns the first button to its original position and switches 
the shunt out of circuit. 

This instrument is larger than others of this type. The base measures 
106x112 mm., and can be successfully used in lecture table experi- 
ments as well as in students’ experiments. 

Milvay Scientific Instruments have won the favor of students, chemists, 
and professors in hundreds of the largest schools and colleges in this 
country. 

Write for full particulars about this new D’Arsonval Galvanometer. 


Ask for catalog 29. A240 page book on Milvay Scientific Instruments 


Chicago Apparatus Company 
Milvay Scientific Instruments 
701 West Washington Blvd., Chicago, Ill. 


Milvay Scientific Instruments 


Have Proved their Permanence 
and Efficiency 
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SCHOOL SCIENCE AND MATHEMATICS 





School examinations are particularly desired. Send your papers 
now. 

Newspaper items contain many interesting problems—frequently 
much pseudo-science. Send them in 

Acknowledgments: The receipt of examination papers is grate 
fully acknowledged from 8. E. Boselly, Jr., Wrangell, Alaska 


Questions for Solution. 


438. Proposed by BE. A. Rae, San Jose, Calif 

An encyclopedia contains the following statement concerning the 
Nicholson hydrometer: 

“The weight of the instrument increased by the amount of weights 
added when the instrument was placed in water, divided by the weight 
of the instrument and the weights added when the instrument was in the 
liquid under test, will give the specific gravity.’ 

Is this statement correct? If not, why? 

439. Proposed by J.C. Packard, Brookline, Mass 

At what rate can an auto be accelerated from rest? In miles per 
hour per sec. or feet per sec 
440. Proposed by J.C. Packard, Brookline, Mass 

What do you honestly think of the standard course in physics as a 
preparation for the trades? How would you modify it? Is physics grow- 
ing more or less popular in your section? 


EXAMINATION PAPERS 


(The following paper was sent in by 8. E. Boselly, Jr., Wrangell, 
Alaska. Some of the readers of this journal should write to him. He 
says—‘‘I am handicapped here as there is no one who has the faintest 
conception of physics besides myself, and no one has any sympathy for 
the laboratory side of the subject. We are trying to get along with what 
equi yment we’ can ourselves manufacture I hope that vou will 
be able to give me some suggestions.”’ 

PHYSICS EXAMINATION, FIRST SEMESTER, WRANGELL 
HIGH SCHOOL, WRANGELL, ALASKA 

1. Explain one of the following experiments, giving all facts and 
formulas, with figures if possible: 1 Soyle’s Law. 2. Heat of Vapori- 
zation. 3. Cooling curve of a liquid. 4 Acceleration of gravity 5 
Hooke’s Law 


2. Identify each of the following lf a law, state the law: if a defini- 


tion is needed, give the definition, ete 1. Work 2. Archimedes 
Principle. 3. Principle of moments 1. Horse Power. 5. Center of 
Gravity. 6. Newton’s Laws of Motion 7. Component of Fores S 
Conservation of energy. 9%. Pressure in Liquids. 10. Pascal's Law 


3. Describe the changes in energy when a ball is thrown in the air 
until it reaches the ground again 

4. What force acts on a barometer? Describe the mechanism of an 
aneroid barometer. What are its uses? 

5. A stone is dropped from a cliff and strikes the ground 5 seconds 
later. What velocity did it acquire? How high was the cliff? If the 
stone weighed five pounds with what force did it strike the earth? 

6. What is the heat of fusion of ice? How much does it amount to? 
Answer the same questions for the heat of vaporization of steam. How 
many calories are necessary to change one gram of ice at O (zero) degree 
C. to steam at 100 degrees C? 

7. Name and define three means of transmitting heat. What is the 
theory as to what heat is? How are the three means exemplified in an 
ordinary stove? 

8. Describe the action in a gasoline engine from the time the gasoline 
enters the carburetor until it leaves the exhaust pipe. 

I gave credit of 30 points on question 2 and allowed 10 on each of 
the others. 
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OF PARTICULAR INTEREST 


The Electron 
By ROBERT A. MILLIKAN 


The results of Professor Millikan’s well-known in- 
vestigations concerning the nature of the electron are 
covered in this volume. They are of particular interest 
just now because they bear on some of the investiga- 
tions for which the author was recently awarded the 
Nobel Prize in Physics. The three main sections of 
the book include the history of electrical theories, a 
description of the author's oil-drop method of determin- 
ing the magnitude of the electron, and a consideration 
of the nature of radiant energy 


$1.75 post pa d $1.84 


Algebras and Their Arithmetics 
By LEONARD E. DICKSON 


For his new, far-reaching generalization of the clas 
sical theory of algebraic numbers, Professor Leonard | 
Dickson has recently won a prize of $1,000 offered at 
the seventy-fifth meeting of the American Association 
for the Advancement of Science Professor Dickson's 
which were considered the most notable 
scientific contribution made at this meeting 
heen published in this new book 


researches, 


have just 


$?.245. postpaid, $2.34 


Protoplasmic Action and 
Nervous Action 
By RALPH S. LILLIE 


Dr. Lillie makes a valuable contribution to the theory 


of physical law as a basis of life, and includes in this 
book not only his own fundamentally original and sig 
nificant studies, but also a complete summary of previ 
ous experimental work in the field Properties and 
activities exhibited by protoplasm in all its forms are 
considered in the light of modern physical and chem- 
ical methods of physiological analysis Nervous 
transmission, as the most interesting type of proto 
plasmic receives special attention 

£3.00 nostpaid 


transmission 
£3.15 





The University of Chicago 
Science Series 


designed to occupy a 
position between the short ar- 
ticles of technical journals and 
elaborate treatises which attempt 
to cover several or all aspects of 
a wide field The volumes of 
this series present the complete 
results of experiments or series 
of investigations which previ- 
ously have appeared only in scat- 
tered articles, if published at 
all They confine themselves tc 
problems of current in- 
terest and present the subject in 
as summary a manner and w ith 
as little technical detail as is con- 
sistent with sound method. They 
are written not only for the spe- 
cialist but for the educated lay- 
man, and are small duodecimo vol- 
umes bound uniformly in maroon 
cloth. The following titles are pub- 
lished and for sale at your book 
store or the 


has been 


specific 


publishers 


The Evolution of Sex in Plants 
By John Merle Coulter $1.25 
Individuality in Organiems 


By Charles Manning Child $1.50 


The Origin and Development of the 
Nervous System from a Physiological 
View point 

By Charles Manning Child $1.75 


The Origin of the Earth 


By Thomas ©. Chamberlin $1.75 
Finite Collineation Groups 

By Hans F. Blichfeldt $1.50 
The Biology of Twins 

By Horatio Hackett Newmar $1.50 
The Physiology of Twinning 

By Horatio Hackett Newman $1.75 
Food Poisoning 

By Edwin Oakes Jorda $1.25 


The Electron 
By Robert Andrews Millikar $1.75 


The Living Cycads 
“a J 


By Char! Chamberla $1.50 
Problems of Fertilization 

By Frank R. Lillie $1.75 
The Antiquity of Disease 

By Roy L. Moodie $1.50 
The Story of the Maize Plant 

By Paul Weatherwax $1.75 
Algebras and Their Arithmetics 

ty Leonard Jicksor $2.25 


Protoplasmic Action and Nervous 


Action 


By Ralph 8. Lillie $3.00 
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Solutions and Answers. 
415. Proposed by G. Veredith, Jr.. West New Yorl NV. J High 

School 

{Mr. Meredith asked if this problem “‘is within the range which 
may be expected of a high school graduate.’’ The problem was given on 
the entrance examination of a “prominent Eastern university.”’ 

Another correspondent says flatly that the problem can not be solved. 
An anonymous solution is given be low which claims to give the smallest 
possible current through the electrical device. Is this the smallest cur- 
rent? If not, what is the correct solution?] 

A boy has an electrical device whose resistance is 12 ohms and which 
requires a current of 2 amperes. The only source of current available 
is 120 v D. C. and the only available resistance are 2 coils of 6 ohms and 
16 ohms respectively. Show how these coils can be connected to give 
just the required current through the device. 

Solution— smallest current through A. 

Call the the electrical device, A; the 16-ohm. resistance, 2; the 
6-ohm resistance, C and the source of electrical pressure, D. 

Correct A and B in series with D. Shunt C across the combined 
resistance, A and B 

The resistance A and B is 28 ohms. In parallel with C, the resistances 
is the reciprocal of 1/28+1/6, or 84/17 

The current through the branched circuit is C =120+84/17, o1 
170/7 amperes. 

This current will divide inversely as the resistances or 6/34 will pass 
through A. 6/34 170/7 =4 2/7 amperes. Herefore, the connection can 
not be made as demanded 
431. What volume of CO, should be obtained by the action of HCl 
on 5g. of CaCO, the lab. temperature being 15° C and barometric press- 
ure 28.8 inches (30 in. is normal)? 

Solution by R. T. McGregor, Elk Grove, Calif 

The equation of reaction between the CaCo, and the HCl is Ca- 
Co,+2HCl =CaClhL +Co,+H,O Taking the atomic weights of Ca, C, 
H, Cl, and O as 40.7, 12, 1, 35.46, and 16 respectively, the weight of CO 
evolved is (12+2X16/40.07 + 12+-48) «5/1 gm., and taking the weight 
of a liter of CO, as 1.9768 gm., the number of liters of CO, is (12+2 x16 
40.07 +12+48) x (5/1) K (1.9768) at the standard temperature and press- 
ure and at 15° C and 28.8 in the volume of CO, is (12+216/40.07 +12 
+48) « (5/1) X(1/1.9768) «K (288 /273) K (30/28.8 1.11+liters. 


SOME QUEER SCIENCI 

Question.—Why do iron steamships float in water and why do they 
not float in air as balloons do? 

Answer.—The air inside pressing up under the deck keeps them from 
sinking down into the water and the air on top pressing down on the 
deck keeps them from rising up into the air? 

[“Q. E. D.” says J. C. Packard.] 

{Some “horrid’’ examples borrowed from a book review in Science, 
March 30, 1923 The reviewer selected these quotations from recent 
books by well-known authors 

“One can not say why cloud matter floats in the*air,”apparently 
contrary to the laws of gravity.” 

“The simple halo is practically a rainbow.’’ 

“The convenient unit of magnetism is one which attracts or repels 
an equal quantity at a distance of one centimeter.’ 

“Air liquifies at 312°F. below zero, and therefore can not exist in 
gaseous state in a region having a lower temperature.” 

“At a distance of fifty miles from the earth darkness is practically 
comple te.”’ 

‘Ozone is highly electrified oxygen 

















In the Sunlighted Classrooms of Texas 


. r . 
Leonard Power of Port Arthur, Texas, a leading tures with better visualization than ever before 
figure in the National Association of Elementary and with all curtains up and windows open 

School Principals, gave a sincere endorsement to 
Daylight Projection with the Trans-Lux Screen 


: “T regard the invention of this screen as one of 
when he said ; 


the big steps forward in Visual Education.’ 
“With this screen there is now no need to darken . 
the room at all Send the coupon for the Story of Daylight Pro- 


“From now on we shall! go right on with our pic- jection 


SPENCER LENS COMPANY 
BUFFALO, N. Y. 


eS Se Se A se 


Please send me 
Spencer Lens Co., «1. story of Day- Name bf 
442 Niagara St., light Projection and 


its value in Class 


Buffalo, N. Y. Rooms Re ditnctcccnennniicute sabcesslian 








Slide Rule Class at Hyde Park High School, Chicago, If. The Slide Rule 


IN TRIGONOMETRY 


The use of the Slide Rule 
as a check in Trigonometry 
is nowregularly taught in col- 
leges and high schools. Our 
manual makes self-instruc- 





tion easy for teacher and 
student. 

Write for descriptive circu- 
lar of our Slide Rules and 
information about our large 
Demonstrating Slide Rule 
for use in the class room. 


KEUFFEL & ESSER CO. 


NEW YORK, 127 Fulton Street General Office and Factories, HOBOKEN N. J. 


CHICAGO ST. LOUIS SAN FRANCISCO MONTREAL 
516-20 $. Dearborn St. 817 Locust St. 30-34 Second St. 5 Notre Dame St. W. 


Drawing Materials, Mathematical and Surveying Instrume ‘s, Measuring Tapes 
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DIRECTORY OF SCIENCE AND MATHEMATICS SOCIETIES. 


Under this heading are published in the March and November issues 
of this Journal the names and officers of such societies as furnish us this 
information. We ask members to keep us informed as to any chang: 
in the officiary of their society. This is extremely valuable information 
to all progressive teachers. Is your society listed here? Names aré 
dropped when they become one year old. 

AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCI 

President, J. McKeen Cattell, Garrison-on-Hudson, N. Y.; Vics 
Presidents and Secretaries of Sections 

Section A (Mathematics). J. C. Fields. Vice President; Universit) 
of Toronto. Toronto, Ont., Canada; William H. Roever, Secretary 
Washington University, St. Louis, Mo 

Section B (Physies E. F. Niehols, Vice President; Nela Research 
Laboratory, Cleveland, Ohio; S. R. Williams, Secretary; 154 Forest St., 
Oberlin, Ohio 

Section C Chemistry W.F. Hillebrand, Vice President; 3023 Newark 
St., Washington, D. C.; W. D. Harkins, Secretary; University of Chi- 
eago, Chicago, Ill 

Section D (Astronomy John A. Miller, Vice President; Swarthmore 
College, Swarthmore, Pa.;: F. R. Moulton, Secretary; University of 
Chieago, Chicago, III 

Section E (Geology and Geography W. C. Mendenhall, Vice Presi- 
dent; U. S. Geological Survey, Washington, D. C.; E. S. Moore, Secre- 
tary; University of Toronto, Toronto, Ont., Canada 

Section F (Zoological Sciences Edwin Linton, Vice President 
1104 Milledge Road, Augusta, Ga., H. W. Rand, Secretary; Harvard 
University, Cambridge, Mass 

Section G (Botanical Sciences G. R. Lyman, Vice President; Uni- 
versity of West Virginia, Morgantown, W. Va.; Robert B. Wylie, Secre- 
tary; State University of lowa, lowa City, Iowa 

Section H Anthropology E. A Hooton, Vice President; Peabody 
Museum, Cambridge, Mass R. J. Terry, Secretary; Washington Uni- 
versity Medical School, St. Louis, Mo 

Séction I (Psychology). R.S. Woodworth, Vice President; Columbia 
University, New York, N. Y.; Frank N. Freeman, Secretary; University 
of Chicago, Chicago, III 

Section K (Social and Economic Sciences Thomas S. Baker, Vice 
President; Carnegie Institute of Technology, Pittsburgh, Pa.; Frederick 
L. Hoffman, Secretary; Babson Institute, Wellesley, Mass 

Section L (Historical and Philologieal Sciences) L. C. Karpinski 
Vice President;*University of Michigan, Ann Arbor, Mich.; Frederick 
E. Brasch, Secretary; Carnegie Institution, Washington, D. C 

Section M (Engineering \. E. Kennelly, Vice President; Harvard 
University, Cambridge, Mass.; L. W. Wallace, Secretary; 26 Jackson 
Place, Washington, D. C 

Section N (Medical Sciences). William A. MacCallum, Vice President 
Johns Hopkins University, Baltimore, Md.; A. J. Goldfarb, Secretary 
College of the City of New York, New York, N. Y 

Section O (Agriculture L. R. Jones, Vice President; University of 
Wisconsin, Madison, Wis.: P. E. Brown, Secretary; lowa State College. 
Ames, lowa. 

Section Q (Edueation). L. A. Pechstein, Vice President; Universit, 
of Cincinnati, Cincinnati, Ohio.; A. 8S. Barr, Secretary; 1924 Hazelwood 
Detroit, Mich.—1223 
AMERICAN ASTRONOMICAL SOCIETY 

President, W. W. Campbell, Mt. Hamilton, Calif.; Vice Presidents, 
Henry Norris Russell, Princeton, N. J.; Ernest W. Brown, New Haven, 
Conn. ;Secretary, Joel Stebbins, Madison, Wis.; Treasurer, Benjamin 
Boss, Albany, N. Y.—S823 
AMERICAN MATHEMATICAL SOCIETY 

Vice Presidents, Prof. E. V. Huntington, Harvard University; Prof 
T. H. Hildebrandt, University of Michigan; Prof. J. H. M. Wedderburn, 











Microscopes and Microscope 
Accessories 


We stock all of the leading makes, including 
Bausch & Lomb, Spencer, Zeiss and Leitz stands. 


Write for our new 180 page Biological Catalog, 
which gives details in regard to the various makes and 
styles of microscope stands and accessories also data 
in regard to blood testing apparatus, dissecting in- 
struments, incubators, sterilizers and other biological 
apparatus. 


EIMER & \AMEND 


Established 1851 


Headquarters for Laboratory Apparatus and Chemical 
Reagents 


Washington, D.C. NEW YORK, N. Y. Pittsburgh, Pa. 


Display Room : Branch Office 
Evening Star Bldg Third Ave., 18th to 19th St. 8085 Jenkins Areade 




















United States Navy 


Adopts 


MODERN JUNIOR 
MATHEMATICS 


By 
MARIE GUGLE 


THREE BOOKS 
For Seventh, Eighth and Ninth Grades 


TheGreg¢ Publishing Company 


New York Chicago Boston 
San Francisco London 
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Princeton University; Secretary, Prof. R. G. D. Richardson, Brown 
University; Assistant Secretary, Prof. Arnold Dresden, University of 
Wisconsin; Treasurer, Prof. W. B. Fite, Columbia University; Librarian, 
Prof. R. C. Archibald, Brown University; Member of the Editorial Com- 
mittee of the Bulletin, Prof. Arnold Dresden, University of Wisconsin 

-1223. 
AMERICAN METEOROLOGICAL SOCIETY 

President, Willis I. Milham, Williams College, Williamstown, Mass.: 
Vice President, A. E. Douglass, University of Arizona, Tueson, Ariz.: 
Secretary, Charles F. Brooks, Clark University, Worcester, Mass.; 
Treasurer, Willis Ray Gregg, Weather Bureau, Washington, D. C.—1223 
AMERICAN NATURE Stupy Sociery 

President, M. R. Van Cleve, Toledo, Ohio; Vice Presidents, J. A 
Drushel, St. Louis; Theodosia Hadley, Kalamazoo; W. G. Vinal. Provi- 
dence; Mrs. J. D. Sherman, Chicago; Directors, E. R. Downing, Chicago: 
W. F. Heilman, Columbus; E. EF Balcomb, Areata, Calif.; H. F. Brode, 
Walla Walla, Wash.; G. F. Traftonf Mankato, Minn.; A. F. Satterthwait, 
Webster Groves, Mo.: L. Lenore Conover, Detroit. Mich.: Editor and 
Secretary, Anna Botsford Comstock, Ithaea, N. Y 1223 
AMERICAN PHYSICAL SOcIETY 

President, C. E. Mendenhall, University of Wisconsin; Vice President, 
D. C. Miller, Case School of Applied Science; Secretary, H. W. Webb, 
Columbia University; Treasurer, G. B. Pegram, Columbia University; 
Editor, G. S. Fulcher, Corning, N. Y.; Local Secretary for the Pacific 
Coast, D. L. Webster, Stanford, University 1223 
AMERICAN SOCIETY OF AGRONOMY 

President, M. F. Miller, Agr Expt. Sta., Columbia, Mo.; Secretary- 
Treasurer, Perey Edgar Brown, Iowa State Calege, Ames, lowa.; Editor, 
R. W. Thatcher, N. Y. Agr Expt. Sta., Geneva, N Y.: Executive Com 
mittee, W. L. Burlison, Urbana, Ill.; Clyde MeKee, Bozeman, Mont 
S. B. Haskell, Amherst, Mass.; C. A. Mooers, Knoxville, Tenn 1223 
AMERICAN SOCIETY OF NATURALISTS 

President, Prof. W. H. Howell, Johns Hopkins University, Baltimore; 
Vice President, Prof. Lester W Sharp, Cornell University, Ithaca, N. Y.; 
Secretary, Prof. A. Franklin Shull, University of Mich., Ann Arbor, 
Mich.; Treasurer, Dr. J. Arthur Harris, Carnegie Institution, Cold Spring 
Harbor, Long Island, N. \Y 
AMERICAN SOCIETY OF ZOOLOGISTS 

President, Ross G. Harrison, Yale University; Vice President, R. K 
Nabours, Kansas State Agricultural College; Secretary, W. C. Alen, 
University of Chieago; Treasurer, Robert H. Bowen, Columbia Uni- 
versity 223 
ASSOCIATION OF AMERICAN GEOGRAPHERS 

President, C. F. Marbut. Bureau of Soils, Washington, D. C.; Secretary, 
Prof. C. C. Colby, University of Chieago, Chicago, Lll.; Treasurer, Prof 
Vernor C. Finch, University of Wisconsin, Madison, Wis.; Editor, Pro- 
fessor Almon E. Parkins, George Peabody College for Teachers, Nash 
ville, Tenn 223 
CENTRAL ASSOCIATION OF SCIENCE AND MATHEMATICS TEACHERS. 

President, Clarence L. Holtzman, Waller High School, Chicago; Vice- 
President, T. D. Kelsey, Cleveland High School, St. Louis; Treasurer, 
W. G. Gingery, Shortridge High School, Indianapolis; Secretary, Glen 
W. Womer, Englewood High School, Chicago; Assistant Treasurer, M. 
C. Davis, Univ. High School, Madison, Wis.; Corresponding Secretary, 
Katherine Ulrich, High School, Oak Park, Ill. Next meeting, November: 
28 and 29 at Crane Technical High School, Chicago. 
ASSOCIATION OF TEACHERS OF MATHEMATICS IN NEW ENGLAND 

President, A. Harry Wheeler, North High School, Worcester; Vice 
President, Prof. Lennie P. Copeland, Wellesley College; Secretary, Harry 
D. Gaylord, Browne and Nichols School, Cambridge, 20 Charlesgate 
West, Boston: Treasurer, Harold B. Garland, High Sehool of Commerce, 
Boston; Prof. George D. Birkhoff, Harvard University; Miss Annie F 
Doughty, Dana Hall Wellesley; Prof. J. W. Young, Dartmouth College 

















PETERSON LABORATORY FURNITURE 


High Quality and fine work- 
manship has given the Leon- 
ard Peterson & Co., Inc., un- 
disputed leadership in the 
manufacture of Laboratory 
Furniture. Durability is seen 
in every desk and table. 
Continual study in design and 
construction has made Peter- 
son Laboratory Furniture un- 
excelled in efficiency and 
durability 

If you intend to furnish a 
laboratory, send us a floor plan 
of the rooms, and we will 
gladly mail you blueprints, 
specifications, and an estimate 
without the slightest obliga- 
tion 











Write for Catalogue No. 11-D 


LEONARD PETERSON & CO., INC. 


Manufacturers of Guaranteed Laboratory Furniture 

OFFICE AND FACTORY 
1222-34 Fullerton Avenue Chicago, II. 
New York Sales Office: Knickerbocker Bldg., 42nd and Broadway 


































Back numbers of School Science, School Mathematics, and School 
Science and Mathematics may be had for 30 cents a single copy. 
The Mathematical Supplements for 15 cents a copy. 

In sets the prices are, postpaid: 

School Mathematics and Supplements, Vol. I, five numbers___.. .$1.00 








School Science, Vol. I, seven numbers... - nnn nnnnnnennene 5.50 
Setnoel Golames, Vola. 15, F mers eeee aaccaccennccccic ce ntciececescceccsennescetontieses 5.00 
School Science, Vol. 3, eight mumbers.....................---- eee 5.50 
School Science, Vol. IV, three numbers._............... nideiiitihadidemeinmee taint ads -75 
School Science and Mathematics, Vols. V, VI, VII, VIII, IX, 

X, XI, XII, XII, XIV, XV, XVI and XVII, each __................ 2.50 
School Science and Mathematics, Vols. XVIII, XIX, XX, 

XXI, XXII, and XXIII, each... -. 2.50 








Established In 1876 This Machine Will Produce 
Standard for Automatically 


Years 
GAS 


For your laboratories, 
Domestic Science De- 
partment and for light- 
ing. 






et 








In use in hundreds of 

@ educational institutions 
Sr prcenmeneen throughout the coun- 
- . try 

Write to us tor a list of colleges and high schools using our machine. 

Tlustrated Catalogue Will be Sent on Request. 


MATTHEWS GAS MACHINE Co. 
6 E. Lake Street CHICAGO, ILLINOIS 
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Charles H. Mergendahl, Newton Classical High School; Harry C. Bar- 
ber, Engiish High School, Soston: Miss Olive A. Kee, Boston Normal 
School 1223 

ENGINEERING EDUCATION 

President, P. FE. Walker, Universit, of Kansas, Lawrence, Kan 
Vice Presidents, H. S. Boardman, University of Maine, Orono, Me.: 
0. J. Ferguson, University of. Nebraska, Lineoln, Nebr.: Secretary, 
F. L. Bishop, University of Pittshurgh, Pittsburgh, Pa.; Treasurer, 
W.O. Wiley, New York Cit, 

ENTOMOLOGICAL SOCIETY OF AMERICA. 

President, Arthur Gibson, Dominion Entomologist, Ottawa, Canada; 
First Vice President, W. A. Riley, University of Minnesota, St. Paul, 
Minn.; Second Vice President, R. A. Cooley, Agricultural Experiment 
Station, Bozeman, Mont.; Secretary-Treasurer, C. L. Metcalf, University 
of Illinois, Urbana, Ill.; Managing Editor of Annals, Herbert Osborn, 
Ohio State University, Columbus, Ohio.—12: 

ILLINOIS STATE ACADEMY OF SCIENCE 

President, W. G. Waterman, Northwestern University, Evanston; 
Vice Presider a H J. Van Cleave, University of Illinois, Urbana; Secre- 
tary, C. Frank Phipps, State Teacher's College, DeKalb: Treasurer, 

\ 


W. F. Sehulz, Universit of Illinois, Urbana: Librarian, A. | Crook, 
State Museum, Springfield; Chairman Membe ship Committee, Clarence 
Bonnell, Harrisburg, II! 123 
lowA ACADEMY OF SCIENCI 

President, L. H. Pammel, State College (mes; Vice President, O. H 
Smith, Cornell College, Mount Vernon; Secretary, James H. Lees, lowa 
Geological Survey, Des Moines; Treasurer, A. O. Thomas, State Uni- 


versity, lowa Citv: Chairmen of Sections, Botany, J. N. Martin, State 
College; Chemistry, Anson Haves, State College: Geology, E. J. Cablel 
Teachers’ College, Cedar Falls: Mathematies, F. M. MeGaw, Cornel, 
College; Phy S1Cs, J W W oodrow, State ( ‘ollege: Zoology, F M Jaldwin. 
State College 125 

KANSAS ACADEMY OF SCIE? 

President, H. P. Cady, Lawrence, Kan.: Vice President, H. H. Nininger, 
MePherson, Kan.: second V ice Pre ident, J E \ckert, Manhattan, 
Kan.: Treasurer, L. D. Havenhill, Lawrence, Kan.; Secretary, E. A. White 
Lawrence, Kan.: Executive Committee, R. K. Nabours, Manhattan, Kan 
R. U. G. Agrelius, Emporia, Kan.; W. A. Harshbarger, Topeka, Kan 
J. T. Willard, Manhattan, Kan 1223 
KENTUCKY ACADEMY OF SCIENCI 

President, Willard R. Jillson, Kentucky Geological Survey, Lexing 
ton; Vice President, Dr. Austin R. Middleton, University of Louisville; 
Secretary, Dr. Alfred M. Peter, Kentueky Agricultural Experiment 
Station; Treasurer, W Ss Anderson, University of Kentucky 23 
MATHEMATICAL ASSOCIATION OF AMERICA 

President, Prof. H. L. Rietz, University of Iowa, Iowa City, lowa: 
Vice Presidents, Prof. J. L. Coolidge, Harvard University, Cambridg« 
Mass.; Prof. Dunham Jackson, University of Minnesota, Minneapolis 
Minn.; Prof. R. D. Carmichael, University of Ill., Urbana, I!L.; Trustee 
Prof. E. R. Hedrick, University of Mo.,Columbia, Mo.; Prof. D. E. Smith, 
Teachers’ College, Columbia University. New York, N. Y.; Prof. E. J 
Wilezynski, University ef Chicago, Chieago, Ill.; Dr. A. B. Chae 
Brown University. Providenee, R. 1.; Secretary-Treasurer, Prof. W. D 
Cairns, Oberlin, College, Oberlin, Ohio; Librarian, Prof. R. B. MeClenon 
Grinnell College, Grinne:|, Lowa 1223. 

MicuHiGAN ACADEMY. 

Pre side nt, Campbell Bonner: Secretary-T re asurer, L, RR Dice: Librariar 
W. W. Bishop; Editor-in-Chief, P. S. Weleh.—323 
NATIONAL Counctn oF GeroGrRAPpHY TEACHERS 

President, W. R. MeConnell, Miami University, Oxford, Ohio; Vice 
President, Frederick K. Branom, Chieago Normal Cotiege, Chieago, Lil 
Vice President, Julia M. Shipman, State Normal School, New Britain, 
Conn.: Secretary, George J. Miller, State Teachers College, Mankato, 























— 
Announcement of Removal 


Having done business at the same location for the past twenty- 
five years and over, we have just moved into our new and up-to-date 
plant at 1201 Wrightwood Avenue, (corner Racine) erected for us 
from plans by Schmidt, Garden and Martin, well-known Chicago 
architects. This move has been necessitated by the constant and 
most gratifying growth of our business, calling for increased space 
and added conveniences. 

These have been provided, and with every modern facility at our 
command, as well as with the efficient organization built up during 
the many years of our business experience under the personal direc- 
tion of Mr. Gaertner, we are now in a position to render our old and 
faithful patrons even better and more efficient service than hereto- 
fore. Likewise, we are fully prepared to take care of any additional 
business, in volume as well as in scope. 


L-1064. 
YOUNG’S MODULUS APPARATUS 


Ripley’s Model 


The outstanding features of this apparatus are 
its simplicity and the extreme ease with which it 
may be operated by the student. 

It is designed to be attached to the laboratory 
wall, and is intended for testing Hooke’s Law and 
Young’s Modulus by students of elementary and 
advanced physics, and it has given the best and 
most satisfactory results according to Prof. Rip- 
ley’s paper ‘‘Hooke’s Law and Young’s Modulus 
Apparatus”’ in ‘‘School Science and Mathematies,”’ 
November, 1922, in addition to which the Professor 
wrote us January 25, 1923, as regards his experience 
with this apparatus in his class: 

‘Our results this year have run almost 
perfect and the students could run both 
brass and steel wire tests in less time than 
it formerly took us to run a test on just 
one wire. Our results are better than 
we ever had before.’’ 


For full information write for 


Bulletin No. 107 


HIGH GRADE PHYSICAL APPARATUS 


For Elementary and Advanced Courses 


THE GAERTNER SCIENTIFIC Co. 


Successors to Wm. Gaertner and Co. 
1201 Wrightwood Avenue, Chicago 
formerly 5345-49 Lake Park Avenue 





L-1064 
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Minn.; Treasurer, Douglas C. Ridgley, Clark University, Worcester» 
Mass.; Board of Directors, Jane K. Atwood, State Normal School, Em- 
poria, Kan.; G. A. Barker, State Teachers’ College, Greeley, Colo.—1223 
NEw ENGLAND ASSOCIATION OF CHEMISTRY TEACHERS. 

President, S. Walter Hoyt, Mechanic Arts High School, Boston, Mass.; 
Vice President, J. Herbert Ward, Classical High School, Providence, R. I.; 
Secretary, Laurence R. Atwood, Malden High School, Malden, Mass.; 
Treasurer, Alfred M. Butler, High School of Practical Arts, Boston, 
Mass.; Curator, Lyman C. Newell, Boston University, Boston, Mass.; 
Assistant Secretary, Octaria Chapin, Malden High School, Malden, Mass.; 
Chairman Western Division, Leslie O. Johnson, New Haven High School, 
New Haven, Conn.;: Chairman Southern Division. Herbert F. Davison, 
Brown University, Providence, R. I.; Chairman Central Division, Eva 
Ammidown, Jamaica Plain High School, Boston, Mass.; Chairman 
Northern Division, Myron FE. Berry, Tilton Seminary, Tilton, N. H 

1223 
NortTH CAROLINA ACADEMY OF SCIENCE. 

President, Dr. A. Henderson, University; Vice President, Dr. H. B 
Arbuceles, Davidson College; Secretary-Treasurer, Dr. Bert Cunningham 
Trinity College.—532. 

Ouro ACADEMY OF SCIENC! 

President, K. F. Mather, Denison University, Granville, Ohio; Vice 
Presidents, W. M. Barrows, Ohio State University, Columbus, Ohio; 
H. H. M. Bowman, Toledo University, Toledo, Onaio; J. E. Carman, 
Ohio State University, Columbus, Ohio; W. C. Devereaux; B. M. Patten, 
1353 E. Ninth Street, Cleveland, Ohio; H. A. Aikins, College for 
Women, Cleveland, Ohio; Secretary, Wm. H. Alexander, U. S. Weather Bu- 
reau, Columbus, O.; Treasurer, A. E. Waller, Ohio State University, 16 
E. Broadstreet, Columbus, O.—1223 
OptTicaL Society OF AMERICA 

President, Herbert E. Ives, 463 West Street. New York Citv. N. Y.: 
Vice President, W. E. Forsythe, Nela Research Laboratories, Nela 
Park, Cleveland, Ohio,; Secretary, Irwin G. Priest, Bureau of Standards, 
Washington, D. C.; Treasurer, Adolph Lomb, Bausch and Lomb Optica! 
Company, Rochester, N. Y.; Members of the Executive Council, above 
officers; Past President, Leonard T. Troland, Emerson Hall, Harvard 
University, Cambridge, Mass,; Editor-in-Chief of the Journal, Paul D 
Foote, Bureau of Standards, Washington, D. C.; Assistant Editor- 
in-Chief and Business Manager of the Journal, F. K. Richtmyer, Cornel! 
University, Ithaca, N. Y 1223 
PALEONTOLOGICAL SOCIETY 

President, E. W. Berry, Baltimore, Maryland, Johns Hopkins Uni 
versity; First Vice President, E. H. Barbour, Lincoln, Nebraska, Uni 
versity of Nebraska; Second Vice President, Frank Springer, Washington 
D.C., United States National Museum; Third Vice President, F. M. Ander- 
son, Berkeley, California, 2604 Etna Street; Secretary, R. S. Bassler, 
Washington, D. C., United States National Museum: Treasurer, Carl O, 
Dunbar, New Haven, Conn., Yale University; Editor, Walter Granger, 
New York City, American Museum of Natural History. ’ 
SOUTHERN CALIFORNIA SCIENCE AND MATHEMATICS ASSOCIATION. 

President, Dr. Leroy S. Weatherby, University of Southern California; 
Vice President, Miss Laura E. Liddle, Santa Moniea High School; Secre- 
tary-Treasurer, Miss Grace M. R. Abbot, Venice High School. Section 
officers for 1923: Mathematics—Chairman, W. A. Bartlett, Junior Col- 
lege, Pomona, Calif.; Secretary, George S. Johnstone, Hollywood High 
School, Los Angeles, Calif; Earth Science—Chairman, H. M. Werre, 
High School, Alhambra, Calif.; Secretary, Miss Bernice Ogden, Lincoln 
Junior High School, Santa Monica, Calif. Biology—Chairman, Alfred 
Cookman, Polytechnic High School, Los Angeles, Calif.; Secretary, Miss 
Eunice Munson, Lincoln High School, Los Angeles, Calif.; Physics- 
Chemistry—Chairman, Miss Isabelle Willson, Manual Arts High School, 
Los Angeles, Calif.; Secretary, C. W. Gray, Hollywood High Sehool, 
Los Angeles, Calif.—323 
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